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it takes an expert... 


me ‘ 4 . 
~ Sn <r ae 
LIMA PAYMASTER speeds up production for HARBAUGH and 
KIMIEL., West Newton. 


Only an experienced equipment expert 
has the broad knowledge and judgement 
to recommend exactly the right equipment 


for your mining job. 


Your Highway representative is a mine 
equipment specialist...an expert who knows 


every phase of mine operations. He will con- 


. , a . ALLIS-CHALMERS “D” GRADER truitide saiaihd at SPRING VALLEY 
sider it a great privilege to advise you and help COAL CO., Lumber City. 


you solve your mining equipment problems. 


ALLIS-CHALMERS 
* JAEGER * BAKER » 
GAR WOOD * HOUGH » ALLIS-CHALMERS HD-20, operated by MATHEWS COAL CO., 
MASTER » ERIE BINS » WAYNE CRANE Grampian, is the toughest, strongest tractor ever built. 
* GENERAL MOTORS DIESEL ENGINES » It takes the loads of rush jobs... stands up under the 
LIMA SHOVELS, CRANES, DRAGLINES * THOR most grueling operating conditions. 
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brings ‘‘dead’’ strip mines back to life... 


With a CARDOX Surface AugerMiner augers up to 36 inches in diameter drill 
you can drill back 10 to 120 feet into out clean, pure coal, ready for mechani- 
coal seams buried by excessive over- cal loading into trucks. Six-foot auger- 
burden. The cost of salvaging this coal 
is normally only a fraction of that of 
the original working by conventional 
methods. The coal you left behind may 
be your highest profit tonnage! 


sections are easily added or removed 
by the built-in retriever. Directional con- 
tro] keeps the auger boring into the best 
part of the seam, away from rock and 
shale. 
CARDOX Underground AugerMiner CARDOX AugerMiners can be trucked . 
This, srketladlsieaneor >: dor.salies lcere ‘dies vai or towed on their detachable wheels to Ask your CARDOX Representative for 
a gp 2 ee mining oe- any exposed face of coal. They are self- the Auger-Miner profit story. Or write 
positioning to the height of the seam. for our AugerMiner bulletin. 
Driven by a rugged 145 H.P. engine, 


CARDOX CORPORATION @ sett suioinc CHICAGO 1, ILLINOIS 


Harper, West Virginio Benton, Illinois Camden-on-Gauley, W. Va. Louisville, Colorado Ottumwa, lowa 
Phone: Beckley 4812 Phone: Benton 625 Phone: Camden-on-Gavley 2181 Phone: Louisville 234 Phone: Ottumwa 5) 
WAREHOUSES 307 northwest Fifth St. Box 427 VD Sanaa 8 Route 2, Box 99 


Evansville, Indiana Library, Pennsylvania St. Clairsville, Ohio Pikeville, Kentucky 
Phone: Evansville 27-8944 Phone: Library, Colonial 3-6910 Phone: St. Clairsville 619 Phone: Robinson Creek 5 





At Bessemer Limestone and Cement Co., 
Bessemer, Pa., one McCarthy Blast Hole Drill, 
like the one pictured below, averaged 90 ft 
an hour, working through a hard blue shale 
facing 34 ft. deep. Holes were drilled on 18 
ft.centers. Two men handled the whole job, 
including set-up and moving. Bessemer officials 
were so pleased with the performance of the 
McCarthy Drill that a second one was ordered 
and put to work in another section of their 
quarry. It, too, is breaking all previous 

records for shot hole 


fast, low-cost 


drilling. 


eavl 


McCarthy 
Model 106 Vertical Drill 


THE SALEM TO 
e | . 57 AVE 
Self-propelled high-wall 
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Sand Rite, . 


Blast Hole Drill 


Published monthly by Modern Mining 
Offices 4575 Country Club Drive, 


$5.00. Single Copy, 


Publishing Company 
Pittsburgh, Pa., P. F 
Entered as second-class matter at the 
tion for reentry applied for at the Post Office at Erie, Pennsylvania. 


50 cents 


Publication Offi 
JASIK, Publisher & Ed 
Post Office at Pitt 


ce van ux & Litho Co., Erie, Pa 








McCarthy 36” Coal 
Recovery Drill 


Near Salineville, Ohio, a three-man crew, operating 
a McCarthy Coal Recovery Drill, similar to the one 
shown above, produced 90 tons of clean, high-grade 
and profitable coal in one eight-hour day. At Ger 
mano, Ohio, a three-man crew, using a 36” diameter 
auger section, produced 167 tons of coal in one 
eight-hour day! 

Hydraulically controlled and operating on gasoline, 
diesel or electric power, rugged McCarthy Coal Re 
covery Drills produce coal at $1.50 to $2.00 a ton, 
including am n of investment cost. Y« 
jel . 20” to 24”, 30” 
4-ft. to 24-ft 


lirect and a 


rtizatio u can 


select from f to 36”, 
42” and 48” 
tions. Write 


call on you 


ur m 
diameters with auger sec 


Salem Tool distributor will 


24" Coal Recovery Drill 
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The fast, light blows of 

Le Roi-CLEVELAND Air-Feed 
Drifters are just right for carbide 
bits. You get maximum bit life — 
can use smaller bits for higher 
drilling speeds, 


Le Roi-CLEVELAND 

Air-Feed Drifters 
take the back-breaking work 
out of drilling horizontal 
holes. 


The HC23 can be used with coupled 
steel to drill 70’ holes — ideal for 
ring-drilling. 




































































tilling costs go down! 


with Le Roi-CLEVELAND Air-Feed Drifters 


OU lighten the load on miners — take the hardest part Positive air feed gives right pressure for maximum drilling 
of the work out of drilling — when you equip them with speed. (4) Fast, light blows are just right for carbide bits. 
Le Roi-CLEVELAND Air-Feed Drifters. Men don’t tire so Le Roi-CLEVELAND Air-Feed Drifters are available in 
fast — safety records improve — tonnages rise. two sizes: HCIOR with 25, "-bore machine and HC24R with 
Here are some reasons why: (1) You can use the Model 31, "-bore machine, See how either model gives you longer 
83 lightweight pneumatic air column to speed set-ups, (2) bit life, lets you use smaller bits for higher drilling speeds 
Fast reverse feed makes changing steels quick and easy. — helps you get higher man-shift production, greater safety, 
There are no swing or dump nuts to loosen or tighten, (3) and lower drilling costs, Write for further information. 


RE ROU COMPAIY CLEVELAND ROCK DRILL DIVISION 


Plants: Milwaukee, Cleveland and Greenwich, Ohio 12500 Berea Road, Cleveland 11, Ohio 








Le Roi-CLEVELAND Air-Feed Drifter mounted vA Feed controls are conveniently The accent'’s on production in this mine, 

on air-motor-powered boom of Le Roi- ““S” lecated on Le Roi-CLEVELAND "5" Le Roi-CLEVELAND Air-Feed Drifters make 
CLEVELAND Self-Leveling Mine Jumbo in a West- Air-Feed Drifters. Reverse air feed with- possible faster set-ups, faster steel changing, 
ern zinc and copper mine. draws steel from hole quickly. faster drilling. 
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Lubbock 
Casper, Wyoming 


Branches in 


MAYHEW SUPPLY CO., INC. 


For prices and other information write or wire 


4700 Scyene Road 
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MORE THAN A COAT OF PAINT... 


When you buy used equipment 
from your Caterpillar Dealer you 
have the same assurance of getting 
top values as when you buy a 
new machine. 

Years of selling top quality equip- 


ment has welded together your 


first of their Caterpillar Dealer for 
all their equipment needs. 

This reputation is your guarantee 
that the used equipment offered 
by your Caterpillar Dealer is ex- 
actly as described. That’s why its 


good business for you to do busi- 


Caterpillar Dealer and integrity. ness with him that’s why you 


Every used machine is “certified can be assured of the best in 


to be exactly as listed.” Through equipment . . . new or used. 


this policy, a reputation for fair 
dealing has been established with 


thousands of customers who think 


your CATERPILLAR 


HEADQUARTERS 


BECKWITH MACHINERY CO. 


6550 HAMILTON AVE., PITTSBURGH, PA. - 361-369 CONGRESS ST., BRADFORD, PA. 
OLD TOWN ROAD, CLEARFIELD, PA. 1356 E. 12TH STREET, ERIE, PA. 
EAST BROADWAY, FARRELL, PA. 906 JOHN STREET, BELMONT, OHIO 


OH! MACHINERY CO. 


6606 SCHAAF ROAD, CLEVELAND, OHIO 
930 KINNEAR ROAD, COLUMBUS, OHIO ‘ 2807 REYNOLDS ROAD, TOLEDO, OHIO 
STATE ROUTE 250, CADIZ, OHIO * 4000 LAKE PARK ROAD, YOUNGSTOWN, OHIO 





CATERPILLAR 


DON’T MISS THE MESSAGE ON THE FOLLOWING PAGES } 
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quality is the 


Full pressure is assured at the bearings 
at all times — even when startin 
and oil is cold and stiff. 


Only in Caterpillar Motor Graders can 
you get an engine that is built by the same 


Typical of Caterpillar 
bance duty 4-stroke 
cycle, full Diesel Engine. 


With separate, individually replaceable 
fuel pumps and valves, there are no adjustments 
necessary for the fuel injection system. 


Pre-combustion chamber design makes it possible 
to operate on low cost, non-premium fuels. 


Lube oil pressure is governed by pressure at 
the center main bearing, not at the pump. 





manufacturer that builds the grader. 


KEEPING COSTS 





Witha Caterpillar Diesel Motor Grader on your 


job, you can be sure of lowest final costs . 
lowest final costs that come from getting more 
work done with a minimum of down time 
from a wider range of work performed with a 
minimum of operating costs from a higher 
trade-in value with a minimum of maintenance 
costs during the Cat Motor Grader’s many 
years of useful life. 


You can be sure of lowest final costs because of 


Caterpillar’s in-built quality with engine, 


transmission and major Motor Grader compo- 





nents 100% designed and built by Caterpillar. 


You can be sure of lowest final costs because of 
the unequaled parts and service backing sup- 
plied by your Caterpillar Dealer with the 
trained and experienced personnel, ample parts 
stocks and specialized tools that can keep your 
Cat Motor Grader operating at top efficiency. 
So let us show you in detail how Cat Motor 
Graders can serve you better serve you 
longer serve you at down-to-earth low costs. 


Just ask us for a demonstration. 
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PAYDIRT 


ROLLS WITH THE PUNCH OF A CAT BULLDOZER 





Watch a Cat Bulldozer at work. When the 
blade sinks in, the Caterpillar Diesel Tractor 
never stutters . . . lugging ability keeps the 
forward motion steady. The earth rolls up the 
blade and tumbles over itself. There’s nearly 
half a century of research and experience be- 
hind Cat moldboard design . . . a design that 
rolls bigger loads faster and for many 
more years. Cat Bulldozers are built with the 
fine quality that has made Caterpillar the 
leader in long-life performance! 


The Caterpillar “dozer blade curves in a natural 


PAGES FOR YOUR DEALER’S NAME... 


are to roll the dirt instead of pushing it. This 
action reduces pushing effort .. . builds up full- 
capacity loads each pass. Ample clearance be- 
hind the cutting edge allows small rocks to es- 


cape without stopping the blade’s digging action. 


rhe operator keeps constant command of every 
action through exclusive and fast-acting Cater- 
pillar-built controls. Clear vision, fore and aft, 


boosts production and safety. 


We'll be glad to show you the action of a Cat 
Bulldozer . . 


. just call us or drop us a line! 











Working in sand under difficult cycle 


l | conditions involving extra fixed time 
TH a 33 EST at loading and dump sites, Mr. 
) Kite’s DW10 Tractor and matching 


ALL-AROUND MACHINES” | sb ne seth pomege > aa 


capacity) still turned in a perform- 

ance of approximately 1000 pay 

Those are the words of a typical Cater- ; ~~ yards per 10 hour day. The D13000 

pillar owner who knows from experience ~ , Engine powered dragline redistri- 

Mr. M. B. Kite, co-owner of Bales & Kite ‘“ 7 butes the sand on the levee face as 

Construction Co. Owner of twelve pieces of Cater- . @ foundation for a facing rock. 
pillar equipment, including track-type and rubber 
tired tractors, bulldozers, scrapers and engines, Mr. 
Kite further reports, “They have longer life, less 
downtime and my men like to operate them better.” 
Reports like these are common, for not only are 
Caterpillar machines quality-built, but with the one 
manufacturer building both prime power and match- 
ing tools, you can be assured that you are getting the 
top performance only perfect teamwork can produce. 
And back of this performance is the unexcelled parts 

and service facilities of your Cat* Dealer. So 
count on him, let him help you have “THE 


BEST ALL-AROUND MACHINES.” 





ECKWITH 


MACHINERY CO. MACHINERY CO. 


6550 HAMILTON AVE., PITTSBURGH, PA. 6606 SCHAAF ROAD, CLEVELAND, OHIO 
361-369 CONGRESS ST., BRADFORD, PA. 930 KINNEAR ROAD, COLUMBUS, OHIO 


OLD TOWN ROAD, CLEARFIELD, PA. 
1356 E.12TH STREET, ERIE, PA. 2807 REYNOLDS ROAD, TOLEDO, OHIO 


EAST BROADWAY. FARRELL. PA STATE ROUTE 250, CADIZ, OHIO 
906 JOHN STREET, BELMONT, OHIO 4000 LAKE PARK ROAD, YOUNGSTOWN, OHIO 








your CATERPILLAR® neavauantenrs 


* Both Cat and Caterpillar are registered trademarks — ® 
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Manufacturers and Lubrication 
Engineers Since 1890 





ad 


Lubrication Engineering follows an estab- 
lished, definite pattern of studying the Ma- 
chine and recommending a lubricant to meet 
the situation. 

Let our engineer discuss with vou the NEW 
DEVELOPMENT IN HYDRAULIC lubrica- 


tion 


STIFFLER INDUSTRIAL 
LUBRICANTS CO. 


Phone St. 1-1571 and 1-2660 


Etna, Penna. 


























Twenty-four Hour Service 


New Departure 
Bower 












Medart-Timken 

Bunting Bronze Victor Seals 

Browning V-Belt Orives Lincoln Lubrication 
HUbbard 1-4400 


Bearing Division 


PUMP AND SUPPLY COMPANY 


Brady and Sidney Streets, Pittsburgh 3, Pennsylvania 











DISTRIBUTORS 


OSGOOD - GENERAL, shovels, draglines, 
Cranes. 


CRANDALL multi-purpose excavators, 
BARNES mine and construction pumps. 


DAVEY air compressors for strip and deep 
mines. 


LESSMANN stock pile loaders. 
INDEPENDENT pneumatic tools. 
WOOLDRIDGE Terra Cobra scrapers. 

AIR HOSE - DRILL STEEL - COIL POINTS 
DUMP TRAILERS 
WINCH-LIFT, INC. 


AGRCAT TRACTOR will save you labor, save 
you time, save you money. 


CONTE EQUIPMENT CORP. 


P. O. Box 8607 Pittsburgh 21, Pa. 


Phone Brandywine 1-4380 
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“Faster” on 


all tractor 


says Strip mine veteran 


After 18 years of coal mine stripping and other 
dirtmoving, Ivan Wright, Peoria, bought his first 
rubber-tired Tournatractor last year. Now, with 
more than 2500 hours on this 19 mph rig, he says, 
“There's not a crawler-type machine made that 
will move the amount of dirt Tournatractor will.” 


He cites these examples: 


Stripping On job pictured, Wright's Tournatractor 
stripped 40 ft. of overburden at Glasford, Hlinois. 
Handling assignment alone, Tournatractor removed 
all slate and refuse including 1 foot of cap rock, leaving 
coal ready to be shot and hauled out. 


Clearing On a recent maintenance job — trim- 
ming road banks and clearing brush — Wright worked 
a crawler and Tournatractor side by side. ‘Tourna- 
tractor walked away from the crawler,” he says. “Never 


LETOURNEAL 









FURNIVAL 


ad 
: acniner 
FQUIPMENT 


Lancaster Ave., at 54th St. 
PHILADELPHIA 31. PA. 


5105 Paxton Street 


HARRISBURG, PA. 


found a tree Tournatractor couldn't take out... takes 
a tree up to a foot in diameter in one pass.” 


Pulling a scoop For hauling dirt, Wright hitches 
his Tournatractor to a 15-yard scraper. On typical job, 
he averages 15 trips hourly (totalling 150 bank yards of 
clay) on 400’ cycles, according to time studies by Gov- 
ernment Engineer. “Working with a 
Wright, “you can load in 2nd gear and dump in 3rd 

.can double production of a crawler-pulled scraper. 
Tournatractor is the best rig to pull a scoop that I've 
ever seen or used.” Rig has 186 hp with 4-wheel drive. 


scoop, says 


Dozing up steep grades - “Working in 6 to 7’ deep 
channel,” reports Wright, ‘“Tournatractor would come 
up 3-to-1 slopes with a load whereas crawler could 
not make the slopes without a load.” (Tournatractor’s 
constant-mesh transmission lets you change speed under 
load without loss of vital momentum ... 186 hp and 4- 
wheel drive on big high-traction tires give you plenty 
of power to doze up steep, slippery grades.) 








Company 
Water St., NEW PHILADELPHIA, PA. 
(Pottsville Region) 
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Job-to-job moves — In 2500 hours of scattered as- 
signments, Tournatractor has never been on a trailer. 
It travels any time, anywhere, under its own power at 
speeds to 19 mph . . . eliminates loading, blocking . . . 
makes fast moves job-to-job or between neighboring 
spreads. “Up to 50 miles, you can move Tournatractor as 
fast as you can a crawler with a truck,” says Wright. 


Ease of operation Based on many years’ experi- 
ence with crawler rigs, Wright now says, ‘“Tourna- 
tractor is much easier to operate —no work to it.” 
No wasted time or effort clutching . . . Tournatractor 
changes speed instantly with movement of speed selector 
switch, eliminates clutching completely. Big low-pressure 
tires take up shocks of uneven ground... save wear and 
tear on operator as well as machine. 


Be your own judge of what Tournatractor can earn on 
your spread. To make estimates, ask your LeTourneau 
Distributor for owner-verified field reports covering all 
types of working conditions ... or have him demonstrate 
one of these high-speed rubber-tired tractors in your 
pit. Meanwhile, write direct for bulletin TD-117 describ- 
ing design and construction. 


Tournatractor—Trademark D-145-CM-w 


A.T.GREEN 


Machinery Company 


Route 8 
GLENSHAW (Pittsburgh), PA. 
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Removing overburden at mine near Glasford, Tournatractor, working 
with dozer blade, strips 40 ft. of clay, sand, shale and soapstone, mov- 
ing overburden an average of 200 ft. One foot of cap rock was also 
removed by this Tournatractor, leaving coal ready te shoot and haul out 


After 2500 hours, Tournatractor tires still have about 85% of original 
tread. During this period, the rig has been 95% mechanically efficient 








Equipment Co. 


1545 Hansford St. 
CHARLESTON, W. VA. 


307 North Avenue 
CLARKSBURG, W. VA. 










Maintains Coai Stockpiles At Mine. HD-9 Tractor also handles stripping, cuts drainage 
ditches, feeds and cleans up around shovels, tows equipment. Wide range of bulldozers — 
straight or angled, cable or hydraulic — assures the right combination for every job. Each is 
designed to retain tractor balance and accessibility. 


a: 








Builds and maintains haul roads. AD-40 Motor 





Loads Hauling Units. HD-20G Tractor shovel loads 







coal, overburden, other bulk materials — four cubic Grader levels pit bottoms . . . digs and grades for 
yards at a scoop. With 175 net engine horsepower, it drainage . . . scarifies . . . prepares dragline sites. Gas- 
oline-powered Model D Grader also available. Han- 






has the excavating ability to load coal right out of 


some seams without blasting. dles routine road maintenance — light construction, etc. 
& & 





ODAY’s demands on mining production 

require the selection of equipment of 
the broadest versatility. Allis-Chalmers 
offers a complete range of material mov- 
ing and handling equipment — includ- 
ing four sizes of diesel crawler tractors, 
motor graders, pull scrapers, high-speed 


Motor Scrapers and Motor Wagons — de- 


signed to fit your particular mining ap- 


plications and to deliver the highest pos- 

sible output. 

Strips overburden. 13-yard heaped capacity TS-200 Motor 
Scraper also loads, hauls material from open pit . . . clears and 
a few of the many ways in which these _ levels for camp sites and drill setups . . . levels and grades build- 


: : ‘ ing sites . . . hauls in supplies. Larger 18-yard heaped capacity 
modern machines are speeding production — {§-300 also available. 


Here are some on-the-job views with 


and lowering costs. 


Hauls rock overburden, TR-200 Motor 
Wagon body is interchangeable with TS-200 
Motor Scraper body. Unit travels fast “off- 
road” with capacity loads . . . dumps clean 
every time with 18-ton, hydraulic-controlled 
rear-dump body. Sides channel-ribbed for 
rigidity. 





Tractor-Scraper Team. Practor with pull-type scraper loads and | 
dles large-scale stripping jobs. Exclusive Allis-Chalmers hydraulic torque cor 
gives higher output, less upkeep on pulling, pushing and dozing work. 


Complete line of pull-type scrapers available, from 2-yard to 18-yard sizes. 


Your Allis-Chalmers dealer will be glad to 
analyze your equipment needs and help you & 
select the right machines for your jobs. See or 

T 


phone him soon to watch these machines in RACTOR DIVISION e MILWAUKEE 1, U.S.A. 
action. 





Ma YU, 1958 


ONE-PIECE 
BIT HOLDER ¢ 


COAL CUTTER CHAIN and BITS 


F HEAVY 
BIT-CARRYING ‘ SHOULDERS 
BODY SECURELY ON LINKS 
WELDED TO CARRY 
CHAIN : LOAD 


BOWDIL 
BITS 


SET SCREW 
LOCKS BIT 


HOLDER LARGE 


HEAT-TREATED 
PINS 


Made by the makers HEAVY-WALL DROP-FORGED 
f th aE j HARDENED LINK AND 
of the ea 
BUSHING CONNECTOR 


STRONGEST CUTTER-BAR 
IN THE COAL INDUSTRY 


COMPANY 
CANTON, OHIO 
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Here and There in the Coal Industry 


@ Mr. L. M. Case has been named 
Assistant Manager of Rock Drill 
Sales for Le Roi Company, Mil- 
waukee manufacturer of internal 
combustion engines, and construe- 
tion and mining equipment, accord- 
ing to R. R. Morgan, Vice president 
in charge of Le Roi’s Cleveland 
Division. 

During World War l, Mr. Case 

was chief of the Mining Machinery 
Section of the War Production 
Board. In 1951, Case was recalled 
to Washington, first as Chief of 
the Mining Machinery Section of 
the Defense Materials Administra- 
tion and later as Director of the 
National Production Administra- 
tion. 
@ Preparing for the 1953 Nation- 
al First-Aid and Mine-Rescue Con- 
test at Fort Wayne, Ind., Sept, 29- 
Oct. 1, the U. S. Bureau of Mines 
released a complete report describ- 
ing how the highly successful 1951 
event at Columbus, Ohio, was or- 
ganized and conducted. 

The 1951 contest, the first in 21 
years, was held at the Ohio State 
Fairgrounds under auspices of the 
Bureau of Mines and the Joseph A. 
Holmes Safety Association. — It 
was the 14th in a series that began 
in 1911. 

Bureau Director J. J. Forbes 
said the new publication will be 
valuable to the many teams which 
will participate in the 1953 contest 
and likewise will help guide other 
employees, supervisors, and opera- 
tors interested in promoting safety 
in the mineral and allied indus- 
tries, including petroleum. The 
report gives specific recommenda- 
tions for the contest scheduled at 
Fort Wayne this fall. 


@ Euclid-Memphis Sales, Inc., an- 
nounces the establishment of a 
subsidiary firm in Arkansas to 
provide better service for Euclid 
owners in the state. 

The new firm will be known as 
Euclid-Arkansas, Inc., with head- 
quarters at 702 West Second St., 
North Little Rock. It will provide 
sales and_= service’ throughout 
Arkansas with the exception of 
six counties directly opposite Mem- 
phis. These are Mississippi, Cross, 
St. Francis, Lee, Phillips and 
Crittenden counties. The phone 
number of the new concern is 
5-8482. 

President of Euclid-Arkansas is 
R. A. Trippeer. Operations will 
be under the supervision of J. C. 
Mitchell, Vice President and Gen- 
eral Manager. R. T. (Bobby) 
Vawter will be Parts Manager and 
R. M. (Bob) Greer, Service Mana- 
ger. Worthington Brown is Secre- 
tary and Treasurer. Sales will be 
handled by Mitchell and Dan 
Carragher. 
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COAL ASSOCIATION SECRETARIES’ 


@® Pennsylvania Pump and Com- 
pressor Company of Easton, Penn- 
svylvania announces the publication 
of a comprehensive six-page cata- 
leg which briefly describes its 
line of Air and Gas Compressors, 
OILFREAIR and OILFREGAS 
compressors, Dry Vacuum Pumps, 
Aftercoolers, AIRCHEK valves 
and Centrifugal pumps for boiler 
feeding, general power plant and 
industrial applications. 

Known as Bulletin 546, this 
catalog is printed in three colors 
and contains pictures of each mem- 
ber of the PENNSYLVANIA line 
together with a brief description, 
capacities and sizes. This Bullet- 
in 546 will be furnished to any in- 
terested parties upon request. 

The design is a service to that 
portion of the public which is in 
the market for a range of machin- 
ery manufactured by PENNSYL- 
VANIA. Intended to simplify the 
selection of machines which may 
serve, this Bulletin 546 wil be 


found very useful. 


dt 


CONFERENCE, Washington, D.C. 


March 19-20, being addressed by Robert E. Lee Hall (standing), NCA counsel, 
with John D. Battle, (back to camera), assistant to president, National Coal 
Association, presiding. Others in the picture, left to right, are G. Don Sullivan, 
staff assistant, NCA Production Promotion Committee; Harry S. Homan, ex- 
ecutive secretary Southern Appalachian Coal Operators Association; H. J. 
Coudelock, executive secretary, Midwest Coal Traffie Bureau; Truman J. Johnson, 
secretary, Northern West Virginia Coal Association; James H. Cunningham, 
BCI staff; George H Virginia Coal Operators Association; 
Ezra Van Horn, executive vice president, Ohio Coal Association; C. W 





@ Jason C. McGuire has been 
named Southern District Repre- 
sentative by Schroeder Brothers, 
Pittsburgh manufacturers and dis- 
tributors of mine equipment and 
supplies. He will handle sales in 
Southern West Virginia, Eastern 
Kentucky and Western Virginia. 

Before joining Schroeder Bro- 
thers, Mr. McGuire was an inspec- 
tor and examiner with the West 
Virginia Department of Mines, 
following which he was a sales- 
man for the Mining Division of 
Kennametal, Inc. During the past 
war he was an engineering officer 
in the Army Air Corps. 


Esser, president 
. Davis, 
executive secretary, Big Sandy-Elkhorn Coal Operators Association; George S. 
Ward, secretary, Harlan County Coal Operators Association; J. W. Colley, see- 
retary, Logan Coal Operators Association; W. C. Gill, president, Coal Producers 
Association of Illinois; E. H. Miller, secretary, Ohio Coal Association: Fred S. 
Wilkey, secretary, Illinois Coal Operators Association; A. J. Christiansen, secre- 
tary, Illinois Coal Strippers Association and Northern [linois Coal Trade As- 
sociation; H. F. Cholet, Belleville Fuels, Inc.; John D. Amos, attorney, Northern 
West Virginia Coal Association; and Hal M. Scott, secretary, New River Coal 
Operators Association and Winding Gulf Operators Association. More than 25 
attended the two-day meeting of regional and local coal trade executives. 
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The new Jeffrey Colmol operating in the 


@ Because of the nature of the 
coal mining industry, it in parti- 
cular should get behind science and 
the scientist. The object of science 
is the pursuit of knowledge, in the 
past tor the sake of knowledge 
alone, now for the sake of helping 
man attain things he needs and 
Wants, 

Science is constantly trying to 
learn more about nature, facts and 
principles that govern the physica! 
world and the men who live in it. 
That great body of knowledge we 
now have about nature, accumu 
lated over the ages, was given us 
by science. It is this knowledge 
that has enabled man to develop 
useful things for his comfort and 
happiness as well as to relieve him 
of slavery which in turn gave him 
the many luxuries he now has. 

Kngineering has been taking 
knowledge discovered by science 
and using it to design better 
structures, better bridges, better 


automobiles, ra lios, television Sets, 
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Number Fifteen Mine of the Barnes & Tucker Coal Co 


Field of Pennsylvania 

Recently we acquired the tech- 
nologist, who by using the knowl- 
edge that scientist have produced 
for him, is bringing into being 
new techniques that are helping 
give man what he wants at a parti- 
cular time. 

Techniques developed over the 
past 50 years have advanced hu- 
man welfare from 8 to 10 fold, 
but we are just beginning to learn 
about the facts of nature and how 
to use those facts to devise newer 
things and to develop better tech- 
niques. There is no historical, no 
scientific, no mathematical reason 
vhy advancement in scientific and 
echnological progress should not 
© accelerated in the next 50 years. 

In the coal industry we are 
particularly interested in technol- 
ogy. Being a root of science, to 
predict overall trends of technol- 
ogv at this time would be difficult. 
There are, however, trends that 
Indicate the coming era will be 
nuch more productive. We 
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The cutting end of the Jeffrey Colmol at the Barnes & Tucker Coal Co. 


A 
. in the Northern Cambria 


these trends in CYBERNETICS— 
a study of communication and con- 
trol mechanisms, including the 
mechanical and electronic brains 
which will speed technical pro- 
gress. And SEMANTICS — a 
field that deals in how we know 
and what we know. There is also 
CHEMISTRY when chemistry 
its trial and error stage, 
mathematical chemists will not 
only design new materials but will 
predict their properties and_ tell 
engineers how to make them. 

lor the supervisory executive in 
industry, the immediate future 
will call for the most exacting 
supervision in the history of man- 
kind. For the supervisory execu- 
tive the immediate future wiil be 
rough and cruel and only the brilli- 
antly-strong will survive. Execu- 
tives need not be concerned, how- 
ever, not if their kin were leaders 
up to now. If so they are where 
they are because they carry genes 
of uncountable who 
fought and won the 
odds to date. The luxury and 
tranquility resulting from. te 
logy will be worth ft 


passes 


ancestors 
against all 


no- 


A new hydraulically operated coal 

drill made by the Schroeder Brothers 

of Pittsburgh. This drill has plenty 

power, no kick or shock, no spark and 
is light in weight. 
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Research, coal, railroad, and equipment company executives attend the annual luncheon of Bituminous Coal Research, Inc., 
March 6, 1953, at the Netherland Plaza Hotel, Cincinnati, Ohio. 


Some Highlights of the Annual Members Meeting 
of the Bituminous Coal Research, Inc. 


The Annual Meeting of the Bituminous Coal 


Ohio, March 6. 


Research, 


Remarks by A. A. Potter, President, BCR 


While long range prospects are 
encouraging, the fact remains that 
for the past 40 years, the tonnage 
production of bituminous coal has 
failed to increase materially and 
has averaged 486 million tons per 
year, with only temporary up- 
swings due to wars and declines 
resuiting from depressions. Yet 
during those 40 years, the demand 
for fuels in this country has more 
than doubled because of industrial 
expansion and population growth. 
All of this increase has gone to 
competitive fuels, which have cap- 
tured most of the increase in fuel 
demand by vigorous research and 
engineering in every phase of their 
business and bv aggressive mer- 
chandisng policies. The bitumi- 
nous coal industry has invested in 
its research agency, BCR, only 
1/51 of one per cent of its gross 
income, and this has included its 
General Program as well as the 


Locomotive Development and the 
Mining Development Programs. 
The petroleum industry is reported 
to have 15,000 people working on 
research of value to that industry, 
at a cost of more than 120 million 
dollars per year. A recent survey 
of the present status of coal re- 
search by J. W. Igoe and H. J. 
Rose, of the BCR Staff, disclosed 
that research on coal, its produc- 
tion and use is being conducted 
now by fewer groups than was the 
case two years ago when a similar 
study was made. 

It is a fact that the bituminous 
coal industry is carryiny on too 
little research in relation to its 
importance as a source of heat, 
power, and chemical products. At 
the Annual Meeting of BCR a vear 
ago, its members endorsed plans 
for an enlarged and _ better-bal- 
anced program of research, devel- 
opment, and technical promotion, 


Incorporated was held at Cincinnati, 
Following are highlights of papers that pertain to the production of coal. 


but the disturbed conditions of the 
past year in the coal industry have 
retarded the support of this so- 
called “Plan of Action Program.” 

It is true that about 65‘. of the 
present fuel consumption by elec- 
tric power utilities is coal and that 
about 65° of the new electric 
power plants are being designed 
to burn coal. It is well, however, 
for us not to forget that even in 
the electric power utility field, 
coal’s percentage has been declin- 
ing, and that many coal-burning 
plants are equipped with conver- 
sion burners to use oil or gas if it 
is economical to do so. It must 
also be realized that commercial 
power production from atomic 
sources is a threat to the bitumi- 
nous coal industry in connection 
with its electric power utility mar- 
ket, particularly if the by-product 
from breeder reactors, plutonium, 
can be sold at a fair price for 
military purposes. Current active 
research on breeder reactors and 
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Left to right: A. W. Holmes, Asst. Sales Manager—Mining, A. A. Potter, President BCR signs agreement between 
Link Belt Company, John P. Reese, Engineer, Sinclair Coal BCR and American Locomotive Co., to carry on stepped- 
Company, and W. H. Brackmann, Fuel Engineer, Pittsburg up developmental program on coal burning gas turbines. 
and Midway Coal Co., order BCR publications during the Left to right: P. R. Broadley, Assistant Director of Re- 
annual meeting of Bituminous Coal Research, Inc., March 6, search, BCR Locomotive Development Committee, W. A. 
1953, at Cincinnati, Ohio. C. E. MeGlaughlin, Special Re- Callison, Vice President, American Locomotive Company, 
presentative of BCR at the right describes contents of the and John |. Yellott, Director of Research, BCR Locomo- 
publications. tive Development Committee witness the signing. 


the growing uses of plutonium tect its future in the utility field large coal tonnage was lost to an 
make it essential more than ever by more active research programs adequate substitute. 

before for the coal industry to pro- in coal mining and utilization. When you consider that freight 

accounts for an average of 39% 

: of the delivered price of coal, the 

Markets Through Cost Reduction importance of this factor on future 

By L. Newton Thomas markets can hardly be over em- 


phasized, 

The second factor in delivering 

Modern coal preparation plants processes, many large blocks of the product at a price the customer 
are doing much to deliver what tonnage have been lost by the coal is willing to pay is, of course, the 
the customer wants, yet much re- industry in recent years, not be- cost of removing the coal from the 
mains to be done if we are to pro- cause of any inherent lack of quali- seam, processing it and loading it 
duce a product to compete with fication in coal, but because it into railroad cars. Although our 
certain features of our principal costs more than adequate sub- progress here has not been suffi- 
competitors, oil and gas. Barring © stitutes. cient, consider that when the idea 
car shortages and strikes, the rail- There are two reasons for this. for the Mining Developmnt Pro- 
roads can deliver the product when First, the cost of transportation gram was advanced by the staff of 
and where the customer wants it. has steadily increased. Despite Bituminous Coal Research in 1946 

Furnishing the product profit- the fact that we were told by the and 1947, the problem was con- 
ably and at a price the customer is railroads that their adoption of sidered of such little importance 
willing to pay is another story. the diesel engine would result in’ by the majority that the basis on 
While we have made gradual pro- substantially lower costs, we have which the program was. estab- 
gress, taking such machines as the not yet seen these lower costs re- lished was that it would not use 
manufacturers bring out, and try- flected in lower rail rates. Paren- any of the funds then subscribed. 
ing to adapt them to our mining — thetically, here is a case where a If, however, sufficient funds 


President The Carbon Fuel Co. 


A. A. Potter (standing) President of Bituminous Coal Dr. E. R. Weidlein, President, Mellon Institute, Pittsburgh, 
Research, Inc., presents first annual BCR award to R. H. delivers the annual luncheon address. Left to right: W. A. 
Sherwood, President of Central Indiana Coal Co., Callison, Vice President, American Locomotive Company, 
(center) for outstanding leadership on behalf - of H. J. Rose, Vice President and Director of Research, Inc., E. 
industry-sponsored coal research. L. Newton Thomas, Weidlein, and R. H. Sherwood, President, Central Indiana Coal 
President of Carbon Fuel Company, is seated next to Mr. Company. 

Sherwood. 
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Dr. H. J. President and 
Director of Research of Bituminous 
Coal Research, Inc., describes the 
status, accomplishments, and oppor- 
tunities of research projects under 
the BCR General Research Program. 


Rose, Vice 


were obtained from a special sub- 
scription, the program would have 
to be set up separate and apart 
from the General Program, which 
was and is almost exclusively de- 
voted to coal utilization. Let me 
give you an example of what cost 
reduction can mean to markets. I 
have here in my hand a piece of 
metal, silver in color. At one time 
it was so rare that Napoleon had 
his tableware made of it, for State 
occasions, in preference to gold. 
When the Washington monument 
was completed, this metal was so 
rare and expensive that it was 
used as a fitting cap-piece for this 
beautiful monument. 

Later, a fairly inexpensive pro- 
cess was evolved for the produc- 
tion of this metal and by 1915 it 
had ceased to be a jewelry metal 
and was selling at the rate of 
45,000 tons per year at 60 cents 
per pound. Further, cost and 
price reduction created new uses, 


Left to right: R. D. Stockdale, 


Corp., Harry 
and J. E. 


Atchison, Dir. 


President of Red Jacket Coal 
Ballman, Smoke Inspector, Columbus, Ohio, 
of Engineering, 
Manufacturing Co., meet at close of morning session. 





Walter J. Tuohy, President, Chesa- 

peake & Ohio Railway Company, 

describes progress under the Locomo- 
tive Development Program. 


and in 1948 over 600,000 tons were 
sold at 15.7 cents per pound. From 
1943 to 1948, when prices gener- 
ally were going up, the price of 
this metal, aluminum, went down 
from 17 cents per pound to 15.7 
cents per pound. 

Admittedly the growth of the 
aircraft industry contributed to 
the demand, but how about the 
substitution of aluminum for cop- 
per. The use of aluminum for 
transmission lines started after 
the war and now represents 6% of 
the total aluminum used. In the 
period from 1945 to 1948, 1,500,- 
000 miles of aluminum transmis- 
sion wires have been installed. 
Now aluminum is being used in 
many places to displace lumber. 

What happened to coal as a re- 
sult of the aluminum expansion? 
Well, in one instance the combined 
cost of producing and delivering 
coal caused the Aluminum Corpor- 
ation of America to produce elec- 
tricity for one plant at the rate of 
120,000 K. W. with 120) spark 


Iron Fireman of Research, 


| 


a 


General Manager of 
Gas & Fuel Asso- 
ciates, discusses the importance of 
coal research to progress of the in- 
dustry during the annual meeting of 
members of Bituminous Coal Re- 
search, Inc., March 6, 1953, at 
Cincinnati, Ohio. His subject was 
“Coal Utilization Research.” 


H. John Harper, 
Mines, Eastern 


fed, natural gas, internal combus- 
tion engines driving electric gener- 
ators. 

This is another piece of metal, 
iron or steel. In the early part of 
the 1800’s rolled iron plate sold 
for $350.00 per ton, and because 
of its high cost was used princi- 
pally for making nails and other 
fastening devices. In 1880 about 
one million tons of iron and steel 
were produced and sold at $86.00 
per ton. In 1948 over 90 million 
tons were sold at about $50.00 per 
ton. 

Many of us heard last year Mr. 
Cisler of Detroit Edison speak of 
the tremendous expansion in elec- 
tric power generation now in pro- 
At the same time he laid 
great stress on the need for find- 
ing ways to ship a lower priced 
fuel from the mines to the pur- 
chasing plants. 


cess. 


Left to right: R. Tom Sawyer, Director of Research, Amer- 
ican Locomotive Company, P. R. Broadley, Asst. Director 
BCR 


and W. A. Callison, Vice President of American Locomotive 


Locomotive Development Committee, 


Company, register for annual meting. 





Robert G. Pfahler, Consulting Engineer, The Berwind-White 
Coal Mining Co., and George Kennedy, Preparation Engi- 
neer, Rochester and Pittsburgh Coal Co., register for annual 
meeting of Bituminous Coal Research, Inc., March 6, 1953, 
Both men are members of BCR techni- 


at Cincinnati, Ohio. 
cal committees. 


One of the great chemical com- 
panies which now uses gas for its 
raw material, has for several years 
heen conducting research upon 
converting coal to old and new 
chemicals. It has recently in- 
vested 10 million dollars in a pilot 
plant to further develop the pro- 
This plant uses 300 tons of 
coal per day. To take care of the 
needs of the South Charleston 
plant alone, it has been estimated 
that 5,000 tons of coal per day 
may be consumed. This is a new 
use for coal. In a recent talk ex- 
plaining the huge potentialities 
are largely based on a greatly re- 
duced price for coal—as much as 
one to two dollars per ton. 

To prove this can be done, this 
progressive company Carbide 
and Carbon Chemicals Co. 
though having had no previous 
mining experience, has developed 
its own continuous mining system. 
If a chemical company has this 
much vision and faith in coal, why 
can’t we? If we don’t we may find 
other larger consumers buying 
coal land to be in position to oper- 
ate their own mines as this com- 
pany has done. 

We have of necessity given so 
much time and effort to getting 
the best possible price for coal, we 
have, in my opinion, too seldom 
thought in terms of increasing our 
markets by cost reduction. 

We see little evidence of many 
leading coal executives giving ade- 
quate recognition to the possibility 
of mining research as a mechanism 
to. increased markets. Yet there 
are many areas Wherein coal no 
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5. S. Nicholls, 


Ohio. 


of BCR and Mr. 
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Vice President, C. H. Sprague & Son Co., 
W. R. Graham, Vice President, Pocahontas Land Corp., and 
H. R. Hawthorne, Chm. of the Board of Pocahontas Fuel 
Co., Inc., get together during the annual meeting of Bitu- 
minous Coal Research, Inc., March 6, 1953, at Cincinnati, 
Mr. Nicholls is a member of the Board of Directors 
Hawthorne 


is a member of the BCR 


Locomotive Development Committee. 


longer has an economic advantage. 
To the contrary, it now has in 
areas such as Columbus and De- 
troit, an economic disadvantage. 
It seems to me in recent years 


L. C. MeCabe, Chief, Fuels and Ex- 
plosives Division, U. S. Bureau of 
Mines, and Gerald von Stroh, Direc- 
tor of Develpoment, BCR Mining 
Development Committee, discuss 
mining research during the annual 
meeting of Bituminous Coal Re- 
search, Inc., March 6, 1953, at Cin- 
cinnati, Ohio. 


we have been meeting our adver- 
saries with purely defensive 
strategy. When cheap oil invades 
our seacoasts we go after legisla- 
tion to limit it. As gas spreads 
farther and farther from its points 
of origin we try to stop its en- 
croachment by an appeal to the 
F. P. C. I am not criticizing this 
action. It is desirable. But if we 
lose these political and economic 
battles we have nothing to fall 
back upon because we have done 
too little to strengthen our com- 
petitive postion by better methods 
and equipment. What are the 
possibilities for meeting these 
challenges? Are they real? And 
what has the industry done to take 
advantage of the possibilities? It 
seems to me we have not done 
enough compared to the opportun- 
ities for doing much. Over the 
period of 1948 to the present, a 
little over four years, the Mining 
Development Program has _re- 
ceived from direct subscriptions 
from the industry, an average of 
$125,000 per year or 29 thou- 
sandths of one per ton of produc- 
tion. 


Opportunities in Continuous Mining Research 


By G. von Stroh 
Director of Development, Mining Development Committee 


At the expense of being repeti- 
tious, I would like to first say, that 
what the industry needs is a con- 
tinuous mining system rather than 
merely a continuous mining ma- 
chine. 


Is such a system possible? Has 
it ever been achieved? If so, what 
was involved in achieving it? 

To the best of my knowledge, 
there is in existence only one con- 
tinuous mining system. In many 
respects, it leaves much to be de- 





sired, but nevertheless its results 
are amazing. 

I am, of course, referring to the 
mining system for mining coal de- 
veloped by the Carbide and Carbon 
Chemicals Company and _ rather 
widely publicized in recent issues 
of the Coal Frade Journals. 

This svstem was devised to meet 
a specific set of conditions and 
consequently its general use by 
the industry is quite limited. How- 
ever, the cost of producing coal by 
this system permits a direct face 
labor cost of as low as 10 to 15¢ 
per ton as compared to better than 
$1.00 per ton by usual methods, 
or a cost reduction in the order of 
$1.00 per ton. 

There is no reason to believe 
than an even more efficient 
tem could not be evolved and one 
which would be applicable to vir- 
tually all mining conditions. But 
what would be required to evolve 
such a system? 

First, would be capital and lots 
of it. Unofficially, I have been 
informed that Carbide and Carbon 
has spent better than $2,000,000.- 
OO in developing their present 
limited system. 

It is to be expected that a more 
universal system would require at 
least twice as much or $4,000,000.- 
OO. 

This would need to be patient 
capital, about six to eight years 
worth of patience. Carbide has 
been working on their system 
since 1946 or about six vears and 
still have quite a bit to do, prob- 
ably another one to two years to 
perfect their system. As Mr. 
Thomas has pointed out, it is only 
reasonable and common sense to 
expect that such a program under 
BCR would give the greatest re- 
sults per dollar invested. Most of 
the basic elements of such a system 
already exist, but need to be modi- 
tied and adapted to the needs of 
the mining industry. This is 
rather well indicated by the fact 
that for all practical purposes, 
the Carbide system does not re- 
present any basically new inven- 
tions. 

The BCR Burster Mining Head 
applied to such a system should 
produce a size realization as good 
or better than present mechanical 
mining as compared to 40% minus 
1,’’ produced by the Carbide sys- 
tem. 

In my opinion at least, the time 
has come when it is absolutely 
necessary to forget traditions and 
traditional methods and_ really 
start a creative revolution in the 


sys- 
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mining of bituminous coal. The 
Carbide system has _ certainly 
shown what a lack of regard for 
tradition can do. 

The industry has no assurances 
that the oil and gas industry will 
cease and desist dumping their 
products at unrealistically low 
prices. We, therefore, have no 
basis for expecting our competi- 
tors to freely give back to coal an 
economic advantage. Quite to the 
contrary. Performance of the 
past indicates that oil and gas in- 
dustries will do their most to ob- 
tain further economic advantage 
to themselves. The coal industry 
can either sit back and watch its 
markets dimish and operations be- 
come increasingly marginal or they 
can, on a realistic basis set out to 
meet this economic challenge with 
a fair expectation of adequate 
results. 

I do not mean to infer that the 
coal industry will go out of exist- 
ence. Far from it. There will al- 


Ways be some market for coal, but 
whether it is a good and profitable 
market or not, will be largely de- 
pendent upon the industry’s ability 
to sell at a profit, at a price the 
customer is willing to pay. 


I per- 
sonally, have not written off the 
70 to 80,000,000 ton domestic mar- 
ket. But the cost of coal as com- 
pared to the cost of gas or oil is 
certainly as important to the 
retention of this market as is pro- 
viding equal conveniences. 

The future for coal is potentially 
bright and optimistic, providing 
we do not continue to lose ground. 
$ut remember, practically any 
worthwhile development requires 
from 6 to 8 years from its start to 
the beginning of its commercial 
return. There is no reason to be- 
lieve the coal industry can shorten 
this period. So, in deciding what 
you do today, look, if possible, at 
your expected needs, not next year 
but six to eight years from now. 
Mr. Thomas has pointed out that 
the present four projects of the 
Mining Development Program are 
Face Transportation, Metal Con- 
veyor Belts, Dust Control, and 
Mine Illumination. 

With presently available funds, 
we should by September 1, 1953 
obtain some worthwhile results. 
All of them should contribute in 
some degree to ultimately achiev- 
ing a continuous mining system. 

Continuous Face Transportation 
is the necessary link between the 
continuous mining machine and 
main line transportation. Work 
on this project in the immediate 


future will be centered around the 
development of a portable surge 
car, to help eliminate downtime of 
the mining machine. 

Those of you who subscribe to 
the Mining Development Program 
received the Metal Belt Status Re- 
port in January, which stated that 
so far results have been good and 
very little remains to be done on 
this project. In Pennsylvania one 
metal tipple belt has been in con- 
tinuous daily service for over six 
months. The program should be 
completed by September 1, 1953. 
This has been a cooperative pro- 
gram with the United Electric 
Coal Companies. 

Mine Illumination will first con- 
sist of actually installing under- 
ground in a working section the 
same quality and type of illumina- 
tion used in shops and factories. 
This lighting will be in all the 
working places of the section. Re- 
cords and data will be maintained 
for a period of six months or more. 
We are not attempting, during this 
initial phase, to design or develop 
any special equipment or fixtures 
but rather to use presently avail- 
able commercial equipment. As 
Mr. Thomas mentioned, this pro- 
ject is set up on a cooperative 
basis whereby the Mine Safety Ap- 
pliance Company provides the 
funds to cover the out of pocket 
expense of the project. 

Dust Control, at present, con- 
sists of a review of the literature 
and an investigation of what has 
been and is being tried. This pro- 
ject, as yet, does not have a co- 
operative sponsor as have the 
other three projects. As can be 
expected, Dust Control is a very 
involved subject and related to 
other phases of mining such as 
cutting, ventilation, ete. However, 
we hope that by September 1, 
1953, we will have enough data to 
pretty well outline the extent of 
the problem. In the event that 
we obtain a cooperative sponsor 
which would permit some field 
work, we could be farther along 
by September 1. 

From a Deveiopment Engineer’s 
point of view, these four projects 
are important to the industry and 
this work should lead to cost re- 
duction. But compared to what 
could be achieved, it is rather like 
trying to do with a shovel and 
wheelbarrow what should be done 
with a power shovel. We will 
eventually get the job done with a 
shovel and wheelbarrow. We just 
hope the customer doesn’t die of 
old age first. 





Cars loaded with 50 to 70 tons of coal each are placed over 
the 220-ton hopper in the tipple at Missouri Pacific’s new 
Cars to the north of the tipple 


coal transfer at Ford, Ill. 
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(those shown in left center) are loaded. 


COAL TRANSFER FACILITATES 
CAR TRANSFER 


@ Just a few hours after coal is 
loaded into railroad hopper cars at 
mine tipples in the Bush, Pinck- 
neyville and Sparta areas of south- 
ern Illinois, it is pouring into 
barges on the Mississippi river at 
Ford, Ill, at the rate of 1250 tons 
an hour. Thence it moves, in 
barge-load quantity, to various 
destinations up and down. the 
Mississippi and its northern and 
southern tributaries. 


Coal for barges moves from the 220-ton hopper pit on a 60- 
inch, electrically operated conveyor belt. 
portion of the belt on the loading boom. 


The new facility, known as a 
coal transfer, was built and is 
operated by Missouri Pacific Lines 
to provide a means whereby mine 
operators in the originating dis- 
tricts are afforded new and im- 
proved market outlets for their 
product. 

The transfer is located at 
Ford, Ill., (also known as Kirk’s 
Landing) on the east bank of the 
Mississippi some 70 miles south of 


Picture shows a 


An electrically operated car shaker, placed on top of the 
car's sides, sets up vibration which speeds the unloading. 


St. Louis and approximately five 
miles south of Chester, Ill. It 
serves mines located on Missouri 
Pacifie tracks in Perry, Franklin, 
Williamson and Randolph counties 
of southern Illinois. 

One of the reasons for locating 
the facility in the Chester area 
was to bring it as close as possible 
to the mines in order to avoid the 
long terminal delay encountered in 
handling coal trains through the 


Spilling into the loading chute, coal which just a few 
minutes earlier was in hopper cars on the railroad tracks 
is on the verge of dropping into waiting river barge. 
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St. Louis switching area. An- 
other is that the location makes it 
possible for Missouri Pacifie to 
control the car supply by handling 
its own cars from mine to trans- 
fer and back to mine. This makes 
it possible to select the type of car 
best suited for the work being per- 
formed at Ford and, of even greater 
importance, it reduced the turn- 
around time consumed in making 
the trip from mine to transfer and 
back to mine. This has the effect 
of materially increasing the num- 
ber of hopper cars available. 

Coal is dumped from self-clear- 
ing cars into a track hopper, which 
has a capacity of 220 tons, and 
transferred to barges in the river 
by means of a 60-inch moving belt 
passing under the railroad’s main 
line tracks and through a head- 
house to the loading device sus- 
pended between the two main 
piers. The entire plant is electri- 
cally operated, with controls lo- 
cated in the north or up-stream 
pier. 

Each of the two main piers is a 
steel shell 60 feet tall, 15 feet in 
diameter and filled with concrete. 
The piers, as are the 12 mooring 
dolphins, are secured to bed rock 
by means of steel pins, or dowels, 
two inches in diameter and 11 feet 
in length. 

There 12 dolphins at the 
present time, six above and six be- 
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Left: Coal pours out of the loading chute into a barge. 
Ill. The head house is built of reinforced concrete; the piers are steel cylinders filled with concrete. 
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low the main piers. Each has the 
same dimensions as the main piers 
but, instead of being entirely filled 
with conerete, each dolphin’ is 
filled with concrete for a distance 
of 20 feet from the base and then 
filled to capacity with sand. Each 
is capped by a top of asphaltic 
concrete. Mooring rings are at 
convenient places on each dolphin 
for securing barges, and for stor- 
age purposes, there are barge an- 
chors above and below the facility. 
These anchors are of concrete, 
capped and equipped with moor- 
ing rings and 500 feet of cable 
each. Should later demands make 
it necessary, additional dolphins 
and anchors will be placed. 


The loading boom, operation of 
which is controlled from the up- 
streang pier, has an adjustable re- 
volvin#®chute trimmer designed to 
handle stoker and domestic grades 
of coal. In loading barges with 
coal it is necessary that the coal 
be distributed evenly in the vessel 
to avoid listing and the purpose 
of the trimmer device is to see that 
the coal is placed in exactly the 
right position. The trimmer in- 
stalled at Ford is the only one of 
its kind on inland waterways. To 
conform to varying stages of the 
river, the boom has an up and 
down operating range of 44 feet 
and swings from side to side over 
a radius of 113 feet. Barges are 
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moved into loading position and 
manipulated while receiving the 
lading by a harbor boat and pull- 
ing lines secured to the dolphins. 

On the landward side is the 
tipple, straddling the hopper and 
equipped with an_ electrically- 
operated car shaker to speed the 
unloading process. In the initial 
operation a car of coal was un- 
loaded in two-and-a-half minutes 
and it is expected that this time 
will be stepped up to a car each 
minute, 

There are two tracks through 
the tipple, with each extending 
north and south a distance suffi- 
cient to hold 25 cars on either side. 
Thus the unloading yard will hold 
50 loaded cars, or 25 on each track 
to the north of the tipple, and the 
same number of empty cars on the 
extension of the two tracks to the 
south. Cars move into and out of 
the tipple by gravity are controlled 
as to their speed by hand brakes. 
At the present time there is but 
one car shaker mounted in the 
tipple, but it can be moved to cover 
either track. If there is sufficient 
demand, an additional shaker can 
be easily installed to permit un- 
loading from both tracks simul- 
taneously. 

Access to the tipple is by means 
of a running track which parallels 
the main line track of ‘Missouri 

(Continued on Page 33) 


Right: Overall view of the Missouri Pacific coal transfer at Ford, 


Operating controls for 


the entire facility are in the cabin on top of the up-stream pier (shown at right) and loading boom is suspended by heavy 
cables from the A-frame which rests on the piers. 
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FIRE-RETARDING PAINTS AND COMPOUNDS 
FOR USE ON MINE TIMBERS 


By P. F. YOPES 


Mining Engineer, U. S. Bureau of Mines, Seattle, Wash. 


Many precautions and preventive 
means are employed to reduce the 
fire hazard other 
combustible materials are used for 
construction or ground support in 
mines or in mine-plant 
buildings, <A little-known and ef- 
fective method of making such ma- 
terials fire-resistant is by spraying 
or brushing them with a fire-re- 
More 
manufacture 


when wood or 


surface 


tardant coating or solution. 
than 20 companies 
fire-retardant compounds, but lack 
of knowledge of their effectiveness, 
limitations, and characteristics has 
restricted their use; acceptance of 
the good products available 
been further hindered by extrava 


has 


gant claims and promotion of prod 
ucts of doubtful value, 
My purpose is to present infor- 


mation on fire retardants, which 
will help determine what they can 
contribute to a fire-protection pro- 
particularly 


gram, underground, 


what suitable 
for specific applications. 

Only fire-retardant compounds 
that are effective in relatively thin 


and types are most 


coats and can be applied by spray- 
ing or considered, 
Wood or material 
can also be made fire-resistant by 
impregnating it with chemicals by 
pressure or soaking methods; these 
are accepted commercial processes. 
Such treatment 
cannot be used for existing struc- 
tures, 


brushing are 


other absorbent 


is expensive and 


Guniting also makes wood 
fire-resistant but is expensive and 
often impractical and has the seri- 
ous disadvantage of hiding and ac- 
celerating mine-timber decay. 
Although the Mines 
investigation of fire retardants has 


Bureau of 


been primarily limited to their use 
on mine timbers, the information 
cbtained is also of value in consid- 
ering 
tions. 

The presented are 
based primarily on results of test 
work conducted on 16 different 
property fire retardants. 


surface-building applica- 


conclusions 


Extraordinary 
means are 


fire-protective 
necessary in mines be- 
cause of the potential seriousness 
of a mine fire, and those men con- 
nected with underground opera- 
tions must always be aware of the 
importance of fire prevention and 
control. Although mine fires have 
not been a major cause of under- 
ground fatalities in recent years, 
they occur daily and are a constant 
threat because of the possibility of 
killing a large group of men at one 
time and of causing enormous prop- 
erty damage if unchecked in the 
early stages, 

Mine timbers are the principal 
fuel in most metal-mine fires, and 
timber has been an important fac- 
tor in Wooden 
buildings near mine openings are 


coal-mine fires. 
also a serious hazard to men work- 
ing underground, as fires starting 
in them may spread to the mine or 
smoke and fire gases may be car- 
ried underground with ventilating 
air currents and trap and asphyxi- 
ate mine workers. Fire prevention 
and fire control in the early min- 
utes of a blaze are the only means 
this 
Automatic fire-fighting devices are 
particularly valuable in combating 
mine fires because of the likeli- 


of guarding against hazard, 


hood of fires occurring in unat- 
tended areas and progressing to 


being 
These facts emphasize 


serious proportions before 
discovered. 
the value of a means of increasing 


fire resistance of mine timbers and 


_buildings. 


Applications and Functions of 
Fire Retardants 
Fire-retardant solutions and 
coatings are principally on 
combustible materials. When so 
used, a fire retardant will increase 


used 


the resistance of a material to ig 
from 
adding fuel to an existing fire and 
thus helping to prevent the spread 
of the fire. Wood cannot be made 
fireproof; a fire-retardant coating 
or compound, however, may pre- 
vent it from catching fire from a 
relatively 


nition, thereby hindering it 


outside source of 
ignition and if it should catch fire 


will slow down its burning rate, af- 


small 


fording time to fight 
conventional means. 


the fire by 


Fire-retardant coatings are also 
used on combustible materials, par- 
ticularly in military installations. 
Their use for this purpose virtua - 
ly eliminates the hazard which the 
use of a conventional oil-base paint 
One particular 
type of fire retardant has also been 


would introduce. 


recommended for use on steel or 
concrete structural members as a 
“heat The 
puffs up into a tough, cellular, heat- 


insulating 


retardant.” coating 


mat at relatively low 


temperatures, protecting 
the 


and so reducing spalling of concrete 


support 
merbers from heat of a fire 
and heat softening of steel, 

The actual combustion of most 
solid materials does not take place 
until the material has been decom- 


posed and tlammable gases have 
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been generated. Remaining char- 
coal may glow in the presence of 
oxygen and spread the fire by heat 
radiation, but the flame and 
are spread principally by burning 


Loy 
ilre 


gasses, Fire-retardant coatings 
and solutions act through a number 
of mechanisms to reduce the for- 
mation of flammable gas and hind- 
er the meeting of these gases with 
the oxygen in the air. There are 
three general types of fire-retard- 
ant mechanisms: Development of a 
heat, flame, and gas barrier; gen- 
eration of inert gases; and altera- 
tion of the combustion process of 
the material to which the solution 
or paint is applied. take 
place as follows: 


These 


The most-effective type of bar 
rier is a coating that puffs into a 
spongy insulating mat many times 
its original thickness when exposed 
to heat. Some other fire retard 
ants act ina somewhat similar man- 
ner, but less effectively, by develop- 
ing blisters when exposed to fire. 
Other fire retardants have borax 
or other easily fusible chemicals, 
which melt and form a glaze when 
exposed to heat, 
gasses and protecting the underly- 
ing material. Chemical 
type fire retardants promote for- 


confining wood 
eee 
solution- 


mation of a protective and insulat- 
ing skin of soft char. The barrier 
provided by many fire retardants 
(by all of them to a certain extent) 
is simply the crust of incombustible 
paint pigments and coarse particles 
that 
the compound have been baked or 
burned out. A protective skin pro- 
duced in this manner is effective 
if the fire is not 
crack or spall off under severe fice 
conditions. 


remains after the volatiles in 


intense, but may 


Inert gases generated result from 
the 
when exposed to 


decomposition of chemicals in 
retardants 
They act by diluting flam- 


fire 
heat. 
mable wood gases and by smother- 
ing combustion, 


Chemicals that alter the combus- 
tion process of materials cause char 
to be formed at low temperatures 
and retard the formation of flam- 
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mable gases when the material de- 


composes upon application of heat. 


Types of Fire Retardants 


div ided 
difterent 
most-satistactory 


Fire retardants can be 
into 


bases, 


types on. several 
The 
would be by 


grouping chemical 


composition, so a product could 
then be bought on the same basis 
as alloy steel, the purchaser know- 
ing from results of laboratory tests 
and previous experience with simi- 
lar compounds the performance of 
the 
tary-product formulas are not pub 
lished; for 


product. However, proprie- 


practical purposes, a 
classification system must be based 
on identifiable characteristics. 

To provide general information 


on the variety of fire retardants 
sold and to help in following and 
using the test results given later in 
this fire 


been grouped into the following five 


paper, retardants have 


general types: Chemical solutions 
generally in water, water emulsions 
of chemical powders, conventional 
oil-base paints to which insoluble 
fire-retardant chemicals have been 


added. 


ide are the more-common additives ; 


Borates and antimony ox- 


? 


oil-base-type paints to which in- 


fire-retardant chemicals 
have added, the 


which also contributes to the fire 


soluble 


been vehicle of 


retarding property ; asphalt, or syn- 


thetic-base mastics containing 


large proportions of — relativels 


} 


large, incombustible 


grains of such materials as mica, 


vermiculite, and asbestos. 


Fire retardants vary yvreatly in 


effectiveness and in such other 


characteristics as durability and ap- 


pearance. As the effectiveness of 


a product cannot be determined by 


appearance or by everyday use, se- 


lection can be based onl upon 


} 


knowledge of actual fire experience 


or data obtained from laboratory 


tests. 
A number of laboratory fire tests 


have been devised, but none has 


been accepted as standard and test 
proprietry 


results on individual 


products by brand names are not 


fibres or 


generally available. Information 
on some products can be obtained 
from various state and city approv- 
al lists; the Underwriters’ Labora- 
tories Fire Protective List for 1952 
gives test results of four products. 
Many manufacturers have had their 
products tested by private labora 
tories, but often the tests are im- 
provised or follow procedures out 
lined in Federal Specifications SS- 
L1l&a 


data. 


and do not vield numerical 
The most-extensive evalua 
tion work has been done by the For- 
est Products Laboratories at Madi- 


son, Wisc., 


ment agencies, do not disclose brand 


which like other govern- 
names. 
Bureau of Mines Test Work 
The 
Health 


Mines 
of fire-retardant coatings and com- 


Prevention and 
the 


undertook an 


Accident 
Division of Bureau of 
investigation 
pounds in 1949, recognizing their 
importance as a possible means of 
mine-fire protection. 

16 dif- 
ferent products or combinations of 


Tests were conducted on 


products, applied according to the 
Kach 


paint or compound was applied by 


manufacturers’ instructions. 


brush to four rough-sawn 2 by 4 by 
18-inch test 
A fire test was made on one panel 


Douglas-fir panels. 


3 weeks after treatment, and the 
remaining panels were placed at the 
the Hill 
mine, Republic, Wash. A test panel 


6-level station of Knob 


of each product was removed after 


6, 12, and 18 months’ exposure in 
the mine to determine whether or 
nol the fire-retarding property of 
the various coatings had changed. 
Work 
products, and the 18-mentn test on 
the other compounds wil! 
made in December of this vear. 


has been completed on 14 


two be 


The panels were exposed to a con 
trolled alcohol flame while support 
ed in an inclined position, and a test 
was made on both the treated and 
Test 


data collected included char meas 


untreated side of each panel. 


duration of flaming and 
yhol flame had 


urements, 
vlowing after the al 


ceased, observations of flaming and 





smoking while the test was under 
way, and estimates of the reduction 
in the degree of burning on the 
treated side as compared with the 
untreated side. 

In summarizing the results of the 
test work, the estimated reduction 
in degree of burning by treatment 
is referred to as the percent effec- 
tiveness. This is an approximate 
quantity, based on char measure- 
ments, and allows comparisons to 
be made between the various paints 
and compounds tested. However, 
the percentage figure refers only to 
this test, and a product that was 
100 per cent effective in a test of 
this severity would not render wood 
incombustible and would not neces 
sarily be 100 per cent effective 
against a more severe fire exposure, 


Summary of Test Results 


Two water-solution-type fire re- 
tardants were tested; one was a 
fire-extinguisher agent that has 
been recommended for use as a fire- 
retardant compound. Two applica- 
tions of each solution were made to 
each test panel, allowing 24 hours’ 
drying time between applications. 
No overcoat was used. The per- 
formance of these two products was 
as follows: The fire-extinguisher 
agent was about 50 percent effec- 
tive when freshly applied but de- 
creased in effectiveness to 35 per 
cent after six months and to 25 per 
cent after one year. The other so- 
lution-type retardant was 15 to 25 
per cent effective in tests and ap- 
peared to become slightly less ef- 
fective after exposure in the mine. 

To prevent leaching out of water- 
solution-type fire retardants, the 
manufacturers recommend _ that 
they be overcoated with an oil base 
Type 4 fire retardant. Two prod- 
ucts treated in this manner were 
tested, and it was found that an 
appreciable increase in fire-retard- 
ing strength was obtained. A Type 
4 paint alone showed 25 per cent 
effectiveness as against 40 per cent 
when the same paint was applied 
over a Type 1 solution. The com- 
bination treatment did not lose its 
effectiveness after exposure for 18 
months in the mine. 

The other panel treated with a 
combination coating was 35° per 
cent effective and was not affected 
by exposure in the mine. 

Four products of the water-emul- 
sion type were tested with the fol- 
lowing results: Two synthetic-resin- 
phosphate fire retardants showed 


COAL MINING 


the greatest effectiveness of all the 
products of 11 types tested. These 
are the coatings that puff into a 
spongy mat when exposed to heat. 
On some of the test panels these 
products were virtually 100 per cent 
effective. They showed no loss of 
fire-retarding property after 18 
month’s exposure in the mine and 
apparently did not undergo a chem- 
ical change under mine-air condi- 
tions. 

A third water-emulsion-type re- 
tardant was 80 per cent effective 
when tested but after exposure in 
the mine for 6 months was only 40 
per cent; after 12 months it had 
almost lost its effectiveness. This 
product contains sodium silicate as 
one of its fire-retarding ingredients, 
and its loss in effectiveness was, 
no doubt, due to chemical changes 
that occurred in contact with air. 
These changes may be accelerated 
by mine conditions. 


The other water-emulsion prod- 
uct tested had an asphaltic base and 
had so little fire-retarding strength 
that it cannot be considered fire 
retardant. 


Tests on Type 3 Oif-Base Paint . 
Fire Retardants 


Two oil-base paints containing 
insoluable fire-retardant ingredi- 
ents were tested; the fire-retard- 
ant ingredient in one was finely 
ground portland cement. They 
showed about 25 to 30 per cent ef- 
fectiveness and did not lose effec- 
tiveness under mine conditions. 
The portland cement-base paint 
was slightly more effective than 
the other, which appeared to con- 
tain borax as a retardant. 


Tests on Type 4 Oil-Base Paints 
with a Fire Retardant Vehicle 
and Chemicals 


Four Type 4 oil base paints were 


tested. Their performance showed 
the following wide variations § in 
fire-retarding characteristics: One 
paint was much better than any of 
the others, showing 80 per cent 
effectiveness shortly after applica- 
tion and after six months’ exposure 
in the mine. After 12 months’ ex- 
posure in the mine, the test results 
indicated that effectiveness had de- 
creased to 50 per cent. This coat- 
ing has swelling characteristics 
similar to the synthetic-resin, phos- 
phate-type paints. 

Another paint was 60 per cent 
effective when first tested but de- 
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creased in effectiveness to 
30 per cent after 1 year. 

duct developed small protective 
blisters when exposed to the test 
flame, but this characteristic was 
lost after the paint had been ex- 
posed in the mine. 


about 
This pro- 


The other two paints were only 
15 and 20 per cent effective when 
tested shortly after application but 
improved with the passage of time. 
after being exposed in the mine, 
one had increased its effectivness 
to 40 per cent, and it retained this 
fire-retarding strength after 18 
months. The other paint was about 
25 per cent effective in tests made 
after 6, 12, and 24 months’ weather 
ing in the mine. 


Tests on Type 5 Paints— 
Mastic Base 


Two mastic-base paints were 
tested, one with a synthetic and the 
other with an asphaltic compound 
for a base. The asphaltic com- 
pound was 55 per cent effective and 
the other 40 per cent effective. 
Their effectiveness did not alter 
over the 18-month test period, How- 
ever, both paints produced a large 
amount of smoke when tested and 
did not restrict flaming until the 
volatiles had baked out, leaving an 
incombustible protective skin on 
the wood. Under test conditions 
this skin appeared quite durable, 
but it is not known how well it 
would withstand actual fire condi- 
tions. 


Comparison of Test Results 


The comparative performance of 
the 16 fire-retardant products can 
be summarized as follows: 

Two water-emlusion, synthetic- 
resin-phosphate coatings were 
much more effective fire retardants 
than the other products tested, and 
did not their effectiveness 
after exposure in the mine. 


lose 


One type 4 oilbase paint showed 
almost as much _ fire-retarding 
strength as the two synthetic-resin- 
phosphate coatings when freshly 
applied and exhibited the same 
characteristics of swelling into a 
mat when exposed to heat. How- 
ever, its effectivness diminished to 
50 per cent after 12 months’ expos- 
ure in the mine. 

Two mastic-base-type fire re- 
tardants were about 50 per cent ef- 
fective and retained their fire-re- 
tarding strength under mine ex- 
posure. However, they appeared 
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to give off flammable volatiles 
when exposed to the test flame and 
produced heavy smoke. Their fire- 
retarding property consisted large- 
ly in the protection offered by the 
residual incombustible crust left 
after the paint volatiles had baked 
and burned out. 

Nine fire retardants of the oil- 
base and water-solution types 
showed 25 to 40 per cent effective- 
Some retained or 


ness, increased 


their fire-resistant capacity after 


aging in the mine, while others lost 
some of their original effectiveness. 
The solution-type retardants re- 
quired an overcoating to prevent 
loss of fire retardancy. 

Two water-emulsion-type coat- 
ings proved of no practical value 
for mine use. One asphalt-water 
emulsion had very little fire-retard- 
ing strength, and the other coat 
ing, which contained sodium. sili- 
cate, lost most of its effectiveness 
after 1 vear of mine exposure. 


Characteristics of Fire-Re‘ardant 
Compounds 


A number of qualifications in 
compound for a particular job. 
enter into the choice of a paint or 
addition to fire-retarding capacity 
Some of the principal factors to be 
considered are: Durability—A coat- 
ing must be able to withstand the 
service required. Mastic coatings 
are the most durable and are re- 
sistant to both chemical and mechi- 
cal attack. Fire-retardant chemi- 
may leach out of water-base 
and some of the oil-base compounds 
if surfaces treated with them are 
washed or exposed to dissolving 
action from some other cause. The 
most-effective oil-base-tvype paints 
are generally the least resistant to 
leaching. Water-emulsion-type 
coatings do not adhere to hard sur- 
faces and are removed by vigorous 
washing, 


cals 


Finish—Appearance may be an 
important factor in the selection 
of a fire retardant for use in sur- 
face buildings where’ variously 
colored, glossy, Washable »aints 
are often required. Although of 
importance underground, a 
light-colored reflective finish is a 
desirable feature. Water-solution- 
type compounds darken timbers 
slightly, while most coatings give 
a light-colored finish. The 
phalt-base mastic is black but can 
be made light reflective and more 
attractive by the addition of 
aluminum pigment. The 


less 


as- 


use of 
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aluminum will increase the cost 
but probably also will increase the 
fire-retarding capacity. 

It is doubttul if spray- or brush- 
applied Tire retaragant compounds 
aurectly alfect the strength of tim- 
vul heavy mastic coatings 
may accelerate decay. Some com- 
pounds, particularly the water- 
solution chemicals, corrode metal 
littings. it this is an undesirable 
leature, a noncorrosive compound 
or one containing anticorrsion 
chemicals should be specified when 
buying. 

None of the fire retardanis is 
known to generate dangerous 
amounts of toxic gases during a 
tire or to be toxie to the skin. One 
synthetic-resin-phosphate paint 
has been reported to give off irri- 
tating fumes when curing, and in 
one mine hoist-room application 
the fumes persisted for 6 weks 
after painting. This is an objec- 
tionable feature in confined or 
poorly ventilated places and for 
such applications as underground 
change houses, 
rooms, and offices. 
with this 


pers, 


Or SurlLace huneal- 
When a paint 


characteristic is used, 


the painting should be done off 
shift and on weekends if possible. 


Safeguards against fire, explo- 
sions and gas poisoning must be 
taken when flammable and some- 
times toxic thinners are employed 
in oil and mastic-base-type paints. 
Water-base compounds and coat- 
ings may contain chemicals suffi- 
ciently toxic to require the use of 
respiratory protection when spray- 
ing is done. 

All paints and compounds 
known can be applied by spraying 
er brushing. Water-solution com- 
pounds are probably the easiest to 
apply and require the least amount 
of cleaning of the surface before- 
hand. Two coats are recommend- 
ed for all products, and a longer 
drying time between coats must 
be allowed for water-base products 
than for oil-base paints, especially 
under humid mine conditions, 


Tests have shown that some pro 
prietary compounds lose effective- 
ness after several months’ expos- 
ure to mine conditions, and a means 
of knowing the effectiveness at all 
times is an important requirement. 
The mastic-base paints, some of the 
oil-base paints, and the synthetic- 
resin-phosphate coatings do not 
seem to lose fire-retarding capa- 
city; they can be checked by a 
simple visual examination of the 


coating’s thickness and cover. 
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Other coatings cannot be checked 
by visual examination and must be 
maintained by repeat applications 
at regular intervals, or provision 
must be made for actual tests of 
their effectiveness from time to 
time. 

The cost of an applied fire-re- 
tardant compound must compare 
with that of other available means 
of fire protection, and be considered 
with respect to the degree of fire 
hazard. In mine uses the entire 
cost should be charged directly to 
fire protection, whereas in surface 
buildings, which would normally be 
only the increased cost due to the 
use of a special-purpose paint need 
painted with conventional paints, 
be charged to fire protection. Costs 
will range from about 2 cents per 
square foot for some water-solution 
compounds to from 5 to 20 cents 
per square foot for the other pro- 
thickness of coating applied. Since 
ducts, depending largely on the 
the fire resistance imparted is pro- 
portional to the quantity of fire- 
retartant chemicals deposited in 
the wood fibers or applied as a coat- 
ing, more-expensive applications 
will also afford greater fire pro- 
tection. 


Use of Fire-Retardant Compounds 
in a Mine-Fire Protection Program 


Timbered underground hoist 
rooms, shaft stations, lunchrooms, 
offices, powder magazines, work- 
shops, and rooms enclosing mechan 
ical and electrical installations are 
the most obvious places warranting 
use of fire retardants, as they are 
the points of greatest fire hazard. 
Some circumstances may justify 
their use in parts of shafts, haul- 
ayeways, or airways, but cost and 
difficulties of application and 
maintenance may prevent. their 
general application to shaft and 
level timbers. 

Whenever possible, concrete, rock 
bolts, or other incombustible ma- 
terials should be used in place cf 
timbers in main mine openings, and 
excessive use of timber should be 
avoided in stations. 


Recomendations 


The water-emulsion, synthetic- 
resin-phosphate-type coatings are 
recommended for most mine under- 
ground and surface applications. 
Of the products tested, these are 
the most-effective fire retardants; 
they do not appear to be affected 
by mine conditions, and the fire 
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protection they afford can be 
checked by observing the thickness 
of the coating, 

These coatings are not washable 
and do not provide a durable finish. 
However, tests and actual use have 
shown that they are 
enough for ordinary mine use. They 
should not be used on floors, furni- 
ture, or surfaces exposed to heavy 
wear. A trial area in a mine sta- 
tion painted with a coating of this 
type withstood service two 
years without showing signs of 
wear, except where particles had 
been chipped off when drill steel or 
machines were set against it. A 
similar product made by another 
manufacturer was used in an under- 
ground hoist room and showed no 
checking, sealing, or deterioration 
two vears after application. 


serviceable 


for 


The irritating fumes produced by 
one product of this type is a dis- 
advantayve in areas that are poorly 
ventilated. Products that do not 
produce such fumes can be ob- 
tained, 

Water-solution-type  fire-retard- 
ant compounds are used because of 
low cost and ease of application, 
and it has been reported that the 
fire-extinguisher agent referred to 
in the Bureau of Mines test results 
is used at mine, the timbers 
being treated every six months to 
maintain fire resistance. The 
most-serious disadvantage of this 
type of fire retardant is the diffi- 
culty of dtermining the effective- 
ness of fire protection provided. 
Protection depends upon the quan- 
tity of chemical deposited in the 
wood fibers, and upon its resistance 
to chemical reaction with constitu- 
ents in the mine air or timbers. 
Application should) be carefully 
supervised and the fire-resistant 
checked, or another application of 
solution should be made at regular 
intervals. 


one 


water-solution-type — fire- 
compounds can be 
with coating-tvype com- 
pounds, This is recommended if 
the fire hazard warrants the = in- 
creased cost. The fire-extinguisher 
compound cannot be painted. 


Some 
retardant 
painted 


Oil-base-type fire-retardant coat 
ings are not generally suitable for 
use on mine timbers because of cost, 
poor effectiveness, and possible loss 
of effectiveness in the months fol- 
lowing application. For applica- 
tions where wearing quality and 
appearance are important factors, 
the most-effective oil-base product 
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reported in the test results may be 
suitable. This coating should be 
applied in as thick a coating as 
practicable and economical to ob- 
tain the maximum fire protection 
possible. 


There are many applications for 
oil-base-type fire retardants in 
place of conventional paints in the 
mine and on the surface for mach- 
inery, cabinets, building, furniture, 
and similar uses. 

The mastic-base fire-retardant 
compounds provide a tough, long- 
wearing, chemically resistant coat- 
ing and can be used on timbers ex- 
posed to heavy wear. Their princi- 
pal application, however, appears 
to be for cabinets, mine rescue and 
first-aid equipment boxes, and 
other wood and metal surfaces; 
these compounds provide protection 
against corrosion and deterioration 
as well as fire protection. The 
mastic compounds are probably the 
best type for use on wooden mine- 
ventilation and fire doors. 

The fire-retardant chemical coat- 
ings and solutions now commercial- 
lv available are a valuable means of 
providing fire protection at mines. 
Individual products must be se- 
lected with care. 

Experience in actual use of such 
fire retardants will help materially 
in determining their value, and re- 
search, no doubt, will develop better 
products for future use, 


i neeneeemnseneeeee 


@ Election of C. P. Rooney as 
treasurer of Mine Safety Appli- 
ances Company, Pitsburgh, world’s 
largest manufacturer of safety 
equipment, was announced today 
by J. T. Ryan, Jr., president. 
Associated with the company 
since 1927, Mr. Rooney is a gradu- 
ate of Duquesne University with a 
B.S. degree in Economics. He re- 
his Certified Public <Ac- 
degree in Pennsylvania 


ceived 
countant 
in 1932. 


Mr. Rooney was elected assist- 
ant secretary of the company In 


treasurer in 
a director of 
Company. an 
and of Mine 
Company of 


and assistant 
He also is 

Chemical 
MSA . subsidiary, 
Safetv Anvnliances 
Canada, Ltd. 

He is a member of the Pennsvl- 
vania Institute of Certified Public 
Accountants, American Institute 
of Accountants and the National 
Association of Cost Accountants. 


1940 
1948, 
Callery 
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@ Friday, March 13 was an anni- 
versary date of a sort when the 
25,000th gear box came off the 
assembly line at the Peoria, Illinois 
plant of R. G. LeTourneau, Inc., 
construction equipment manufac- 
turer. The mechanism through 
which proper gear ratios are ob- 
tained for scraper and tractor 
operations, the gear box is  pic- 
tured here attached to an electric 
motor of the type which actuates 
LeTourneau earthmovers. View- 
ing the motor and gear box com- 
bination (left to right) are Merle 
R. Yontz, Peoria plant manager; 
Gaylon Welch, gear box assembly 
foreman; John Mattern, test oper- 
ator and Hal Geurin, Superinten- 
dent Plant 2. 





@ The 1953 Annual Meeting of 
the Pocahontas Operators Associa- 
tion was held at the Hotel New 
Yorker, March 27. All incumbent 
oficers were  reelected—William 
Seury, President; H. R. Haw- 
thorne, Vice President; Henry 
Warden, Treasurer, and B. B. 
Housman, Secretary. The Execu- 
tive Committee elected is composed 
of Mesrs. William Beury, Samuel 
A. Crozer, J. J. Foster, H. R. 
Hawthorne, Roland C. Luther, 
A. R. Matthews, W. W. Walker 
and Henry Warden. Mr. Crozer 
filled the vacancy created by the 
resignation of James A. McQuail, 
who had been a valued member of 
the committee for many years. 
Mr. MeQuail recently retired from 
the coal business. 





@ A new c.f.m. compressor of high 
speed 2-wheel trailer design is an- 
nounced by Davey Compressor Co., 
Kent, Ohio. 

Known as Super Chief Mode] 210- 
WDS, the new unit is said to be 
the lightest, most compact com- 
pressor ever built of this capacity. 
It is 145 inches long, 62 inches high 
and 75 inches wide. Weight is 3400 
lbs, 

The compressor unit is of W 
series design and is equipped with 
newly-developed Davey Multi-Port 
Valves. Use of these valves is said 
to increase by 15 to 25 percent the 
amount of air delivered per lb. of 
fuel. In addition, valves are re- 
puted to never carbon or foul and 
to operate at peak efficiency during 
the life of the compressor. Engine 
is of Hercules 6 cylinder design 
with a power surplus of over 25 
percent. 
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NEW AUSTIN-WESTERN PORTABLE COAL 
CRUSHING AND SCREENING PLANT 


coursisting of 


@ GRIZZLY LOADING SCREEN @ MECHANICAL PLATE FEEDER 


@ SIX FOOT SQUARE HOPPER @ TWENTY-FOUR INCHES WIDE BY SIX 
TWO FOOT BY EIGHT FOOT COMBINATION raniallateCiadiaten iste tibeinan 
SCREEN AND PICKING TABLE @ GAS OR DIESEL POWER — 40 HP 


DOUBLE ROLL COAL CRUSHER @ PLANT HIGHLY PORTABLE AND CAN BE 
Standard Rolls reduce 10” lump to Minus 2” EITHER TOWED, USING FRONT DOLLY, 
Capacity 75 to 100 tons per hour OR KING PIN TOWED WITH FIFTH WHEEL 
Special Rells available for reducing to Minus *,. TRACTOR 


JOHN W. PATTERSON COMPANY 


ROOK STATION PHONE CARNEGIE 3509 CARNEGIE, PA. 
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Hard Limestone and Sandrock highwall at the Toronto Coal Company, Toronto, Ohio. 








Air Type Roof Bolting Drill 


ROTARY AIR DRILLING 
FOR STRIP MINING 


Among the several important 
things that must be done to permit 
more economical coal stripping is 
better and faster blast hole drilling 
in overburden. New type stripping 
equipment cannot be any better 
than the preparation of the ma. 
terial to be moved. Dry, rotary 
type drilling offers a considerable 
improvement in the preparation of 
overburden on coal, 

To this time many coal strip 
mine operators have stripped only 
the overburden that could be moved 
without shooting, then abandoned 
their operations. Recently many of 
those abandoned pits have been re- 


opened, using bigger and later type 
equipment. Many more of those 
abandoned pits will be 
just as soon as the word gets 
around that very efficient, port- 
able, rotary type air drills can be 
had at a very reasonable cost. Sev- 
eral different makes are now on the 
market, ranging from tractor tread 
mounted units to smaller, extreme- 
ly portable truck mounted units 
with power take-off from truck en- 
gine for driving both the air com- 
pressor, the drill and the rotary 
table pulldown mechanism for ap- 
plying pressure to the drill bit. 


reopened 





(Top) 

The New Mayhew “Hurricane” Rotary 
Air Drill for blast hole Drilling in Over- 
burden. It is Truck Mounted which makes 
it extremely portable on Benches and on 


Highways. Will drill any rock encount- 


ered in coal stripping. Has dug one foot 
per minute in hard limestone at the To- 
ronto Coal Company. In shale and sand- 
stone at the Weirton Construction Com- 
pany, Weirton, W. Va., it dug 35 foot 
holes, 6') in. diameter in 114 minutes, in 
cluding moving. Smaller holes can be 
drilled at faster rate. Drill and 315 CEM 
piston type air compressor are powered 
from take-off on truck. No additional 
power is required. Cuttings removed 
with air, using Hughes Tri-Cone Roller 
Type Rock Bit used in Oil Fields. 


(Right) 

Joy Champion Dry Blast Hole Drill for 
Coal Stripping has tram speed up to 5 
miles per hour on crawler treads. Uses 
Tri-Cone Roller Type Bit that pressure 
cuts while air removes cuttings. Has 
3-point hydraulic leveling. Drills 55, to 
7, in. diameter holes. Made in heavy or 
medium weight for electric or Diesel 

drive. 
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Overall view of old workings last February 


Reopened Abandoned Strip Pit 


@® This past winter we have seen 
an unusually large number of re 
opened coal strip mines that have 
been abandoned to all intents and 
purposes by the previous operators 
and left to the ravages of nature. 
In some of these reopened mines 


new, more 
equipment 
openings 
larger 
ploved. 

The Blanc Coal Company of 
Pittsburgh has reopened an aban- 


efficient stripping 
has permitted the re- 
while in other 
machinery is being 


Cases 


em- 


The new Osgood 1006 Shovel being used for stripping. 


doned pit in the Pittsburgh seam 
of coal near Moon Run, Pennsyl- 
vania along U. S. Highways 22-30, 
about 25 miles West of Pittsburgh. 

The Pittsburgh seam there 
averages about 54 inches in thick- 
ness but at this pit it runs as high 
as 72 inches, including what is 
called top coal. This top coal ap- 
pears to be the regular Rooster 
coal with the conventional draw 
slate missing. The top coal is of 
high quality and mixed with the 
regular seam coal is accepted for 
steam generation by a large public 
utility which has special burning 
equipment for that kind of coal. 

Overburden on the coal is a dark 
brown shale at the outcrop but 
which turns to a blue and hard 
shale as it gets deeper. Stripping 
is being done with a new Osgood 
Model 1006 shovel which moves 
up to 45 feet of overburden with- 
out shooting. A Lima Model 802 
shovel and a Caterpillar D-& trac- 
tor do cleaning up in the old pits, 
make and maintain roads and do 
other necessary chores. The coal 
is loaded by a small General 
shovel. 
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Among those seated at the speakers table are, left to right, 
Herman Moore, Mr. Dague, Mr. Reese, B. M. DuBois, Judge 
Bell, and Matt Cvetic, former FBI Undercover Agent. 
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dent of the 


* nil 


Left to right: Matt Cvetic,, Former FBI Undercover Agent, 
State Mines Secretary W. J. Clements; J. H. Wallin, Presi- 
Association, G. 


Albert Stewart, Executive 


Secretary; Deputy Secretary of Mines, W. Garfield Thomas; 


Harry Gandy, Jr., 
D. C.; Ray 


National Coal Association, Washington, 
Walker, Bradford Coal, Deputy 


Secretary of 


Forests and Waters Ralph Wible and Burgess Bratton of 


Clearfield, Pa. 


Central Pennsylvania Open Pit 


Mining Association Meets 


The Annual Membership and 
Dinner Meeting of the Central 
Pennsylvania Open Pit Mining 
Association was held at the Dimel- 
ing Hotel, Clearfield, Penna., 
March 14. 

Directors present were Robert 
Bailey, Lewis Stein, Alex Bailey, 
Ralph Kuhns, Earl M. Brown, Joe 
Radomsky, O. T. Shingledecker, 
Joseph Waroquier, President J. H. 
Wallin, Vice President B. M. 
DuBois, Secretary R. S. Walker, 
and Treasurer Herman S. Moore. 

The officers and directors re- 
elected were J. H. Wallin, Philips- 
burg, president; R. S. Walker, 
Bigler, Secretary ; Herman Moore, 
Philipsburg, treasurer; G. Albert 
Stewart, Clearfield, executive sec- 
retary, and Robert Bailey, Morris- 
dale; Everett Moore, Punxsutaw- 
ney; Lewis Stein, Alex Bailey, 
falph Kuhns and O. T. Shingle- 
decker, all of Philipsburg; Earl M. 
Brown and Joeph Waroquier, 
Clearfield, and Joe Radomsky, 
Osceola Mills, directors. New ai- 
rectors named were Ciair Hall, 
Snow Shoe, and Thomas Minns, 
DuBois. 

Executive Secretary Stewart 
reported the financial strength of 
the association at the highest of 
the association history. By action 
of the Board the treasurer was 
authorized and directed to pur- 
chase United States Bonds with 


the accumulated surplus. The 
membership is in good condition ex- 
cept for the fact that some thirteen 
of the operator members are out 
of production. A review of the 
freight rate was heard 
whereupon it was voted to with- 
draw temporarily from the ICC 
case because conditions and devel- 
opments did not warrant financial 
outlay at this time. The Board, 
however, voted to continue to 
prosecute the freight rate case be- 
fore the PUC. Officials of the In- 
dependent Producers Association 
of Butler County were present to 
discuss with your association mat- 
ters of mutual interest and con- 


Cases 


Left: Thomas J 
Co., and C. L. 


Minns, Minns Coal 
Hall, H & R Coal Co. 


cern. A continuing report on the 
several county court injunctions 
was also heard, all the injunctions 
thus far granted remaining in full 
force and effect. 

At 5 o’clock the annual “A” 
Membership meeting convened at 
which meeting Messrs. Clair Hall 
of Snow Shoe and Thomas Minns, 
Jr., of DuBois were elected to the 
Board of Directors succeeding 
Frank W. Wood of Barnesboro and 
John J. Earnest of Osceola Mills. 
Secretary Stewart reported on 
finances, membership, the rate 
cases, the oil import campaign and 
legislation Mr. Stewart reported 
that no real predictions could be 
made at this time although the out- 
look was that the going would be 
rough. 


More than 75 members and 
guests of the association enjoyed 
the roast beef dinner served in 
the Dimeling ballroom. Special 
guests included W. J. Clements, 
new Secretary of Mines; Deputy 
Mines Secretary Garvield Thomas; 
Deputy Secretary Ralph Wible of 
the Department of Forests and 
Waters; Harry E. Gandy, Jr., re- 
presentative of the National Coal 
Association of Washington, D. C.; 
and state mine inspectors of the 
area. 

In a brief talk, President Wallin 
asserted that the open pit mining 
industry “is still going just as 
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Ray Walker, Bradford Coal Company, Pennsylvania Open Left to right: Harry Gandy, Jr., Executive Representative 
Pit Mining Association, is shown here, at left, with Harry of the National Coal Association, Washington, D. C.; 
Gandy, Jr., of the National Coal Association of Washington, William J. Clements, Secretary, Pennsylvania Department 
D. C.; J. H. Wallin, Philipsburg, President of the Associa- of Mines; W. Garfield Thomas, Deputy Secretary of Mines; 
tion; Herman Moore, Philipsburg, Association Treasurer; 


Vice President B. M. 


strong as any segment of the coal 
industry,” and he noted that 18,- 
000,000 tons or 20'4 percent of 
Pennsylvania’s 1952 coal produc- 
tion came from strip mines. 

Mr. Gandy discussed the fight 
against importation of residual 
oil, 96 percent of which comes 
He em 
residual oil has no 
connection with household fuel oil 
but that it is displacing 31 million 
tons of coal for industrial use an- 
nually. 

“This importation of residual 
oil hurts the coal and domestic oil 
industries, but its greatest threat 
is to our national security,” Mr. 
Gandy declared. He pointed out 
that in time of war, submarines 


from Venezuela, he said. 
phasized that 


Left: Jim Pugh, Anderson 
Penover, Penoyer Coal Co.; Bernie 
Broadrick & Bascom Rope Co.; J. A. 


ment Co. 


DuBois, Clearfield; and G., 
Stewart, Executive Secretary of the 


Equipment Co.; Robert 
Robert Bailey Coal Co.; Dick Fink, C. V. Fink & Son; Dewey 
Besselman, 


Butler, Capitol Equip- 


Albert 


Assocation. 


would cut off this oil supply and 
force the nation to fall back on 
coal and railroad industries, which 
might not be strong enough as 
a result of the oil competition, to 
meet the demand. 

Secretary Clements, in acknowl- 
edging his introduction, declared 
his big goal as State Mines Secre- 
tary was “to make the mines of 
Pennsylvania safer for. the 
workers.” 

Mr. Cvetic, former FBI Agent, 
told his audience that the death of 
Stalin “means only a change in 
cast” as far as Soviet Russia and 
Communism is concerned. “The 
communist conspiracy will con- 
tinue as before,” he predicted. 

“The fight against communism 


Bailey, 
Dist. Rep. 


ery Company. 


and Ralph Wible, Deputy Secretary of Forests and Waters. 


belongs to all Americans, not just 
the FBI and the police,” Mr. 
Cvetic declared in warning that 
the greatest danger from Soviet 
Russia and communism is infiltra- 
tion within our country. ‘This is 
a fight that if we lose it, there is 
no going back, and we can 
from the inside,” he added. 

The address by the one-time 
FBI agent who spent nine years in 
the communist party on instruc- 
tions from the FBI climaxed the 
association’s annual directors and 
membership meeting. At the 
directors’ and membership meet- 
ing held prior to the dinner, all 
officers and directors were re- 
elected and two new directors were 
named. 


lose 


Sees 


John DeRomo of Philipsburg, left, looks on as Matt Cvetic, 
rormer FBI Undercover Agent 
receives congratulations and hand shake of 
Coldren, Clearfield Branch Manager of Beckwith Machin- 
Charles Biesecker, new 


in the Communist Party, 
Walter W. 


District Represen- 


tative of Caterpillar Tractor Company, looks on in back- 


ground. 
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COAL TRANSFER FACILITATES 
CAR MOVEMENT 
(Continued from Page 19) 

Pacific’s Illinois division and by a 
lead track to the north of the two 
tracks leading into the tipple. 
Loaded cars are placed on these 
tipple tracks from the north end of 
the facility and empties are re- 
moved from the south. Coal 
trains from the Franklin and 
Williamson county mines move 
from south to north on the [llinois 
division while trains from the 
Pinckneyville area and the Sparta 
sector (mines in the Sparta region 
which will ship coal to the Ford 
transfer are located on the 
Missouri-Illinois RR., a Missouri 
Pacific subsidiary) move from 
north to south. 

Space sufficient to provide a 
four-track yard adjacent to the 
main line and north of the coal 
transfer has been set aside, with 
construction of the yard to be 
carried out when it is needed. 

The transfer can operate from a 
low water stage of -1.5 on the 
river gauge at Ford to a_ high 
water stage of +34.5 feet, which 
means that for all practical pur- 
poses the facility can be used at 
virtually ever navigationable stage 
of the river. The site of the trans- 
fer just south of Chester also is in 
the area of year-round navigation 
on the Mississippi. 





@ R. G. LeTourneau, Inc., Peoria, 
Illinois, manufacturer of heavy 
construction, hauling and lifting 
equipment has announced the pro- 
motion of J. A. Vincent to the posi- 
tion of Eastern Area Sales Man- 
ager and H. R. Gilmore to succeed 
him as District Sales Representa- 
tive for Southeastern U. S., ac- 


VETERANS OF FOREIGN WARS 
or me UNITED STATES 


WEAR A 


BUDDY 
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(Suck VES 
sh vay guedliond.? 


ae Do the gears you use have surface-hardened teeth ? 
2] Ok CLC shock-resistant ? 
| ] Do they always fit perfectly and require no run-in ? 


[ | Are they guaranteed to give maximum service life? 


[ .] Are you completely satistied with them? 


If not you should use - 


PITTSBURGH 


Registered 


U_S. Patent Office 
ARMORED GEARS cre made 
only by PITTSBURGH GEAR from an exclu- 
sive formula perfected by PITTSBURGH GEARS 


engineers. It covers metal, machining, and aie 


PARTS 


a method of heat-treating that hardens 
the wearing surfaces but leaves the core 
tough, ductile, and shock-resistant. for 
All PITTSBURGH gears are made to LOADERS 
extremely close tolerances to fit perfectly currers 
right from the start. They are guaranteed 
to give you five times the life of un- LOCOMOTIVES 
treated gears, one to one and one-half ETC. 
the life of oil-treated gears, and equal 
or longer life than any other gear in 
identical service. Seeaaeeanoaes 
You can readily identify Armored Guarantee 
Gears by their distinctive corrosion pre- 
ventive coating —’' Pittsburgh Purple: 
You'll save money if you use PITTSBURGH 
Armored Gears. See your nearby 
PITTSEURGH GEAR distributor who stocks 
standard renewal gears and parts, or 
write us for his name. 


ITTSBURGH GEAR 


27th & Smallman Streets 
COM PANY Pittsburgh 22, Pa. 
Phone: ATlantic 1-9950 
subsidiary of BRAD FOOTE GEAR WORKS, INC. + CICERO 50, ILLINOIS 
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cording to information from Harry 
R. Powers LeTourneau’s Domestic 
Sales Manager. 

Vincent, an associate member 
of the American Society of Civil 
Engineers and a member of the 


HY D R A U LI C 2 Georgia section of this society, 


accepts his new position with a 








background of 16 years in the 
Saad: operated heavy construction equipment 
% a | field. Graduating from the Mis- 
souri School of Mines and Metall- 
urgy in 1937 with a Civil Engi- 
neering Degree he worked in the 
Illinois St. Clair County Highway 
Department as a highway engi- 
neer. He entered the Army as a 
znd Lt., in 1941 and served Z years 
with the Corps of Engineers in 
the St. Louis and Chicago Dis- 
tricts. In 1943 he was assigned to 
the Aviation Engineers and served 
with them in the Pacific Campaign 
on the isiands of Saipan, Guam, 

Powered from the hydraulic power system of standard mining equipment, the and Okinawa in the construction 
Scereaee 18 Cog De eee ee ee eee of B29 Airdromes. He was ap- 
hazards are removed yards from the drill! Lightweight and dependable, its de- pointed Battalion Commander and 
sign simplicity and minimum of parts result in greatly reduced maintenance costs. received the rank of Lt. Colonel 
Write or call for details and demonstration. in the field during the battle for 


iazaye] SCHROEDER BROTHERS perry: CaM Roa 


Pittsburgh 1,’Pa, 41-1571... drome construction. 

















HYDRAULIC, ELECTRIC & PNEUMATIC MINING EQUIPMENT Replacing Vincent as a District 
Sales Representative in the South- 
eastern United States is Howard 
Self-Priming Centrifugal Pumps . ale 

} ae * Gilmore has been in the heavy 
“ construction field for the past 21 
a an aR age . years working with county high- 
ah: ? way divisions and as a heavy con- 
struction equipment dealer. Dur- 
ing the past 9 years he has served 
the LeTourneau Company on nu- 
merous assignments in both the 

Cap. 3,000 to 200,000 Domestic and Export fields. 

G.P.H. 





for Gathering Service 











105 WATER STREET © PITTSBURGH 22, PA. © COURT 1-0600 Engine or Motor Drive Gilmore’s headquarter city will 
be Atlanta, Georgia. 


MARLOW LtWls 


SELF-PRIMING The Selenium Rectifier 
CENTRIFUGAL Distributors 


GATHERING S. E. GANE & CO. 508 Grant St. Pittsburgh, Pa. 
Complete Line Carried in Pittsburgh Stock. Tel. HU 1-4400 INCRE ASE YOUR PRODUCTION 


with 
tei A rR 34 I G DALY'S IMPROVED COMBINATION MINE CHECK 


PUMP AND SUPPLY COMPANY The Only Satisfactory Check on the Market Today 


Brady & Sidney Sts. Pittsburgh 3, Pa. DALY TICKET CO., Collinsville, Ill. 



































Man 


R. E 


Snoberger, chairman of 


National Coal 


COAL MINING 


Association’s Natural Resources 


Committee, and president, Truax-Traer Coal Company, presiding at the Foreign 


Oil Volicy Conference, Hotel Statler, Washington, D. C., 


March 4, 1953. About 


150 management and labor representatives of bituminous coal, anthracite, domes- 

tie oil, small business, and the railroads held an all-day discussion of the foreign 

resudial fuel oil problem and worked out a legislative policy, including the estab- 

lishment of regional committees and a permanent organization to combat foreign 
oil competition, 


Caterpillar Tractor Co. announces 
production of a No. 6 track-type 
shovel of two-yard capacity, the 
firm’s first integrally-constructed 
crawler tractor shovel. The tractor 
shovel frame is bolted and welded 
at widely separated points on the 
tractor engine support channels anc 
the transmission housing. Describ- 
ed by the manufacturer as highly 
mobile, the No, 6 shovel is powered 
by a 66-drawbar-horsepower crawl- 
er on a non-oscillating track frame. 

Aiding this is rear mounting of 
the hydraulic system which also 
permits better radiator cooling and, 
along with the high seat position, 
better visibility, the maker states. 
A heavy section brace 


cross be- 


tween the lift arms maintains buck- 
et stability. The lift cylinders are 
horizontally mounted above the 
tracks to avoid the possibility of 
clogging with dirt and side 
panels prevent dirt from getting 
into the engine. There is also a 
heavy duty bumper guard in addi- 
tion to the customary radiator 
guard. 

Dumping height is 10’ 9” with a 
reach of 3’ 5”. Clearance action is 
assured by a bell crank striking the 
stop on the lift arm to shake out 
sticky materials. Control levers 
for the bucket and the lift arms are 
located so both may be operated 
with one hand, and the hydraulic 
lift arm control lever, once engaged 
remains in position without holding. 


door 





NONE MAN 
DRILL FOR 
PROSPECTING 


and 


BLAST HOLE 
DRILLING! 




















THIS HOSSFELD ROCK DRILL 


with prospecting attachment will cut 
your drilling costs to as low as 30c 
per foot... give you accurate samp- 
lings to 70 feet deep. 


It's a compact unit that can be 
moved into hard-to-get-at places. 


@ POWERFUL DIRECT DRIVE 
@ ONE MAN OPERATION 
@ ECONOMICAL 


BLAST HOLE DRILLING can be done 
faster and better, too. Holes are full 
diameter all the way. Drills at any 
angle from vertical to horizontal. 


WRITE TODAY for illustrated bulle- 
tin with full details. 


DEALERS 


Write for franchise 
information 
TODAY. 


Dept. CM 





Hossfeld Mfg. Co. 


Winona, Minnesota 
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“WE LOOK INTO THE EARTH” 


"| RE DR 
DIAMOND CORE DRILLING = oat ee DRILLING 
BITUMINOUS COAL LANDS Beet i. @ Pre-Grouting Mine Shofts 
TESTED . . . SATISFACTORY ; @ Mine Drainage Bore Holes 
CORES GUARANTEED Eau Sam ! @ Large Diameter Holes for Ventilation & Escopeways 
‘Taiaar rem HOFFMAN BROS. DRILLING CO. 


PENNSYLVANIA DRILLING CO. 
PROBLEMS / Punxsutewney, Pa. Coll 382 an ’ pissdniareena 

















SALEM ““HERCULES’’ AUGERS FOR ELECTRIC DRILLS 


Made To Withstand High Drilling Speed, W hip And Torsional Strain Of Efectric Drills 


SLEIDDVIDEBIDDPRPDAIDPDIDIEIBADDIDIDCT 


Drille holes fuster Will not enap off shunk or chip pointe 


Outloete four or five ordinary augers 


THE SALEM TOOL COMPANY SALEM, OHIO, U.S.A. 





@ The exhibit of the Detroit Diesel 
Engine Division of General Motors 
at the American Mining Congress 


Coal Show to be held in Cleveland 

iM OVERS of Coal Stripping May 11 to 14 will include three 

Diese] engines of the ‘71 Series 

and one 6-110 model. All units will 

and Contractor’s Equipment be equipped with General Motors 

torque converters. A motorized 

cutaway model showing the opera- 

tion of the Series 71 two-cycle 

Diesel engine will also be on dis- 
play. 

In the “71” Series three-and six- 
cylinder models widely used in 
loaders, power shovels, vard loco- 
motives and heavy hauling equip- 
ment will be shown . The 6-110 
model is the Division’s highest 
horsepower single engine unit. 

The display will be assembled in 
booths 1628 and 1634 where factory 
and field personnel will be in at- 
tendance at all times. 








@ A 28-page booklet in color, de- 
scribing and picturing the Le- 
Tourneau ‘1ournatractor, a high- 
speed, electric control, rubber-tired 
bi E AVY | AU L | N G tractor available with 10 inter- 
changeable attachments, has just 

been issued by R. G. LeTourneau, 
RIGGING In 
Action shots and cut-out photos 

of integral parts of the machine 
illustrate how and why it gets more 


work done, cuts weather delays, 
Vi 0) 0) Q F é FLE S i F f iH A l) || N G [ 0 reduces maintenance, speeds push- 
e loading and saves time and money 


on the job to job moves. 
MOVERS of Coal Strippin : . i Its fingertip electric control Sys- 
pping and Contractor’e Equipment tem, instant shift transmission and 
torque converter, and big tire fea- 
TWO LOCATIONS tures are colorfully illustrated in 
Preble & Adams Sts., North Side, Pittsburgh 12, Pa. nemerons gretes and Magrams. 
Phone ALlegheny 1-3600 lhose interested in this tool may 
y obtain this booklet by requesting 
and Bulletin TD-216 from Advertising 
Stoney Hollow Boulevard, Steubenville, Ohio, P. O. Box 547 Department, R. G._LeTourneau, 
Inc., Peoria, Illinois. It will be sent 
without charge. 
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@ Development of a new instrum- 
ment that will continuously sample 
the atmosphere of coal mines for 
methane gas, has been announced 
by Mine Safety Appliances Co, 

The instrument, a combination 
analyzer and alarm, will be shown 
at the American Mining Congress 
Coal Show in Cleveland, May 11 
through 14, 

Designed primarily for use in 
mine ventilation systems, the in- 
strument takes samples of return 
air and automatically analyzes 
them to detect presence of methane 
gas. It can sound an alarm, visible 
and audible, when the predeter- 
mined concentration of methane is 
present in the sample. 

Methane gas, being colorless, 
odorless and tasteless, is the pro- 
duct of decomposition of organic 
matter. Pockets of this highlv ex- 
plosive gas may be encountered in 
coal seams, both bituminous and 
anthracite. 

When methane explodes, the con- 
cussion shakes loose anv coal dust 
present. This may ignite and set 
off a chain reaction or wide pro- 
pagation of the blast. Most modern 
coal mines, however, use equipment 
to spray rock dust on underground 
roof, wall and floor to prevent pro- 
pagation of a coal dust explosion. 
Finely ground limestone, when 
mixed with the coal dust, neutra- 
lizes the combustibility of the coal 
dust in direct proportion to the 
amount of limestone dust added. 

The new detecting instrument is 
based upon the same electrochemi 
cal theory used in other types of 
gas detection and alarm equipment 
developed by MSA. The atmos- 
pheric sample flows over a heated 
platinum wire filament which 
forms part of a balanced electrical 
circuit. 

Any methane present is burned 
on the wire. This increases the 
temperature and the electrical re- 
sistance of the wire, causing the 
circuit to become unbalanced. 

The degree of unbalance of the 
electrical circuit is in direct pro- 
portion to the concentration of 
methane in the sample. When a 
predetermined concentration of me- 
thane—below the explosive range 
is detected, an alarm circuit is 
closed automatically. 

This new instrument is intended 
to supplement small hand-operated, 
battery-powered Methane Detec- 
tors and Testers, and the familiar 
flame safety lamps face workings, 
break-throughs, air courses and 
haulageways. 
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MANGANESE 


CASTINGS AND SHAPES OF ALL TYPES 


Shovel Teeth, Crusher Parts, Shaker Screens, Flats, Rounds, Plates, Welding 
Rod, Wedge Bars, Repointer Caps, Grouser Bars, Chain, Repair Links. 


Geo. L. Wilson & Co. 


Office & Warehouse - 310 Mendota St. - Pittsburgh 12, Pa. - CEDAR 1-7710 























PORTABLE 
COAL PREPARATION UNITS 





(Patent Pending) 


@ Comprised of hopper, teeder, screen, picking table and single roll crusher. 
Capacity—125 or 150 tons per hour. Large heavy-duty Timken double-row 
roller bearings in the eccentrics and pillow blocks. Over-size Torrington 
spherical roller bearings in the crusher. The crushers are adjustable from 
34°’ to 10°’ opening. Screened coal over the picking table is diverted by a 
flap-gate to the crusher or mixed with the slack for mine-run. The screen 


nas a snappy action, resulting in efficient screening 


The picking table has a smooth motion which allows selective picking of 
the impurities which are disposed of in the trough running over the center 
of the picking table. 


The unit is equipped with magnetic starters and push-button controls, 10 
to 15 HP motor on the crusher, 5 KP motor on the screen and picking table. 
It can be readily transported trom one location to another on a standard 


long-wheelbase truck, with minimum cost for moving and erecting. 


When used in conjunction with a belt of chain conveyor, the unit can be 
adapted to various arrangements for handling the coal from the trucks or 
mine cars, through the cleaning unit, to the railroad cars or bins. 


The use of oversized anti-friction bearings throughout these two unit sizes 
insures trouble-tree operation, with low power and maintenance costs. 
Full information upon request. 


J Also — SINGLE ROLL COAL CRUSHERS « « | 
) SHAKER FEEDERS « « « BELT CONVEYORS / 


RIDGE EQUIPMENT COMPANY 


P.O. Address FALLENTIMBER, PA Plant at FRUGALITY, PA. 
PHONE — ALTOONA 3-5463 OR 3-5236 
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@ Election of J. T. Ryan, Jr., as Pensylvania State College in 1903 @ George E. Nettels, Vice Presi- 
president of the world’s largest and, in 1948, was awarded a gra- dent and Director of the Pitts- 
safety equipment manufacturing duate degree of Engineer of Mines burgh and Midway Coal Mining 
firm was announced here by the by the college. He had been presi- Co., died at his home in Pittsburg, 
directors of Mine Safety Appli- dent of Mine Safety Appliances Kansas as the result of a heart 
ances Company. Company since the firm was attack. Mr. Nettels had served as 
Mr. Ryan succeeds George H. founded nearly 39 years ago. a member of the NCA Land Use 
Deike, Sr., who was named to the He is a member of many engi- Committee and was President of 
post of chairman of the board. oe = = organizations, Southwestern Coal Operators “ea 
. including the Mine Inspectors - sociati i 950-1951. é 
Mr. Ryan is the son of the man  .,. A ine Inspectors’ In- sociation in 1950-1951. He hac 
é rs ; , b stitute of America, the American been engaged in coal mining since 
who, with Mr. Deike, founded the Insti . ae = promerd : ; : : 
cae : “tf ; nstitute of Mining and Metallur- 1922, folowing his graduation 
concern in 1914.  Inititally, the inal Sime ar ee : Lip ; : : 
; agents = gical Engineers, Coal Mining In- from the University of Kansas in 
company served only the mining <,. ; P ; re ’ : : 
: htt nae ay, stitute of America and the Mine 1920 where he was captain of the 
industry but today its products are pica Veterans’ Aasociation healt tnaies 
used by virtually every industry, xe sei ia : ” — 
municipalities and the armed 
forces. 
Mr. Ryan was graduated from 
Pennsylvania State College in 1934 M ‘3 O SS O 
Pennsylvania State College in 193 EYER BROS. COMPANY 
and received an M.B.A. degree at 
me 
Harvard. He began his business Philipsburg, Penna. 
career as a sales engineer with the 
> ‘ , 3 Qvg « . ra ne O23 Py ~ T ‘ “ ‘ ms rr rma 
company in 1936, In 1948 he was | DIESEL ENGINE GENERATOR UNITS 
elected to the board of directors 
and named executive vice presi- 2—100 KVA AC Caterpillar D17000 1— 50 KVA AC Buda 
dent. 2—100 KW DC Caterpillar D17000 ] 50 KW DC Cummins 
tecently, Mr. Ryan received the 2—100 KW DC Buda 1—37.KVA AC 
1953 Duquesne University Man- 
agement Award for “leadership in 
management,” presented by the 
Duquesne Chapter, Society for the 
Advancement of Management. 





Cummins 
l 7) KW DC Caterpillar D13000 l 25 KW DC Cummins 











Osgood 1006 shovel 
stick New in 1952 


Mr. Deike received his b.S. de- RELAYING RAIL lew S 
Po . Mining ~ trees = New Salem horizontal drill. 


‘ ‘ Marion 116) Flectric 
Good Stock ee ge ing oe 


front, 5 yd., 1 
y a line quipment ney 
No. 1 70 Ib. ne wl 


Caterpillar D-s tractor No. 


Complete With Angle Bars vith D-8 D Letourne 


power control unit 


boom 





Allis Chamber Hoist Type Motor, 
RPM 2800 \ ph 60 eye. New 


a baragin 


West House 500 KW Caterpillar D-7 tractor with h 


ARA Section Tie Plates iieiied auekuaunes 
Jeftrey 29-U cutter) on 
Clarkson 24 BB loading machine Locomotives and railroad rolling ood conditior 

plate 


Gardner-Denver 500 C.FLM 
Deisel Driven, Rubber tires 


stock available in addition to all Whse. 200 KW reetifier, 

G. E. 6 ton Coble reel and 10) loc 'G S s rails, track spikes and other 

2-Drum Hoist complete wit ; E vy , track ; ssories Jeffrey Belt) Conveyor ane 1 Am chain 
motor and G . ontreol ~anel conveyor 


type, only 3 years service 


Mine Tipple complete 57x50 ke am rite _ \ GB: .Jd¢. 
ipt pene a! Wri Wit Phone sth 


Hl moter nat 


1381) Hi-Speed 500 1 1200 Amy 
e clrenit: bre 


SONKEN-GALAMBA CORP. wiP Gok te he te 


ill 


44 } 123 Cu 
2nd and Riverview (X-855) . 
mks gan Kansas City 18, Kansas T. L. (Les) Simpson 
A 4h Or4: 2 >» Ave. 
Frank Swabb Equipment Co., Inc. Hatcher 9213 ae ine ge 
313 Hazelton Nat'l Bank Bhitg iteiates Lada 1.2084 
Hazelton, Pa. Felephone 4916 ns 


Irwin 8-Wheel, all steel 19 
ivh yin 





























NEW AND REBUILT 


STORAGE BATTERY PAINTS /OV 7 
RAILS sinane : compress pong 
sti fay Slee Any Track Gouge RUSTREM STOPS RUST! 
TRACK ACCESSORIES GREENSBURG MACHINE CO 
fasten feoe Fonte” NSB = No priming, scraping, brushing 
e ' Greensburg Pennsylvania 

Try us for all of your rail 
needs. We're buying 
daily — replenishing our , 
stocks in all sizes. Com- t f 
plete stocks of All Track 4 i ENR ok 
plote stocks of All Tr , RELAYING RAIL habhioge: altel 

PIPE © PILING © WIRE ROPE & SLINGS | Mid heameguen Steel = Bute, morine, mochiner 

Pittsburgh 30, Pa 508 Dryden St., Charleston 21, W. Va. Ne aa 
hay, Chicago 4, mW, Houston 2, Tex. Telephones LD-98 or 21-121 SPECO, Duc. Cleveland 9, Ohio 











Rustrem paints right over 





rust. For stacks, fire 
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Allis-Chalmers 
Avency Bert S i 


Beckwith Machinery 
Company Insert Between Pages 4 & 5 
Avency Hosler dvertising, Ine 


Bowdil Co., The 10 
Avency Rex Farral 


Cardox Corp. Second Cover 
Aver Gilet Jordar toet ze Ir 


Cleveland Rock Drill 
\ver Hoffman & Yor 


Compton, Ine. 
\ McHer Dere 


Conte Equipment Co 
Daly Ticket Company 


Euclid Road Machinery Co Third Cover 


\ Richard T. Brandt, Ine 


Foster Company, L. B 
Avene Lando Advertising 


Furnival Machinery Company 
Avene Arnold Andrew 


Gane & Co., S. E. 

Greensburg Machine Company 

Harris Pump & Supply Company 

Highway Equipment 
Company Ist & 4th Covers 
Vere Palm & Patte ! I 

Hoffman Bros. Drilling Co 


Hossfeld Mig. Co. 
Fr. 


LeRoi Co 


Le Tourneau 
rue \ 


Mayhew Supply ¢ 
Aven MeMa 


Meyer Bros. Co 
Midwest Steel Corporation 


Mine Safety Appliance Co 
Ketchun Macleod & Gre 


Moore-Flesher Hauling Company 


Osvood-Ceneral 


Avene He 
John W. Patterson Co 
Pennsylvania Drilling ¢ 


Pittsburgh Gear Co 
Aver k ke M 


Ridge Equipment Co 


Salem Tool Company 
Avene Meek & Thoma 


Schroeder Bros. 


COAL MINING 


DIGS MORE TONNAG 


PER DOLLAR 





Torque converter eliminates jerking, 
and “‘bouncing™ and shock ... can 
reduce your maintenance costs 25 “% 


OSGOOD Machines Dig...Strip...Pile...Load 
More Coal In Less Time With Less Wear! 


To strip off overburden. . . to dig the coal itself . . . to load it for 





hauling to do a money-making job day after day, for all 


phases of your strip mine operation . OSGOOD builds a 
powerful, steady machine. 

You realize a profitable reduction in wear and maintenance 
when you take advantage of the fast digging and loading cycles, 
rugged construction and over-all smooth operation of an OSGOOD. 

If you are looking for a stripper, loader, or dragline 
choose an OSGOOD. . . . There's a model for your 
every requirement. For detailed information, consult 


the nearest OSGOOD-GENERAL Dis-ributor. 


Apren McHe y- Le 


Sonken-Galamba 


Corp 


Aven Merritt Ower 
r. L. (Les) Simpson 


Speco, Inc. 
Agency —-Palm and Patterson, Inc 


Stiffler Industrial Lubricants Co. 
Swabb Equipment 
Tranter Mfg. Company 


Wilson & Co., Geo. L. 


inquire for SALES and SERVICE information 


OSGOOD + GENERAL 


HAZLETON, PA, 
GEORGE P. GREENS 
Conyngham 

Phone: Conyngham 2561 


DOVER, OHIO 

WEAVER TRUCK, TRAILER & 
2405 N. Wooster Ave. 

Phone: 4-2391 





PITTSBURGH 

CONTE EQUIPMENT CORPORATION 
P. O. Box 8607 

Phone: Brandywine 1-436 


PHILADELPHIA 
JAMES &. HOAG 
165 Wilford Building 
‘3rd & Arch Streets 
Phone: EV-6376 


BODY CORP 


HUNTINGTON, W. VA. 
PORTER SUPPLY CO., INC, 
1703 Seventh Ave. 

Phone: 2-6651 





a _ 


~ When you're out to get that cup. 


the M.S.A. 
CONTEST OUTFIT 


- —— ae 


and training materials 


get your team off to a 


/ 
\ FAST START’ 


._ a 


— 

















Designed to bring greater speed and The Contest Outfit box is made of 
efficiency to the solution of every accident 
problem, the M.S.A. Contest Outfit and 
materials are the development of years of 


strong steel, finished in white. It is 
equipped with a strong handle on each 
end for easy portability, and is designed 


practical experience with first aid train- 
ing and competition needs. All required 
materials are neatly arranged and in- 


to prevent loss of materials and con- 
tribute to the neatness and efficiency 
which count toward the winning 


stantly accessible to permit immediate score. 
selection of the right materials, at the 


right time. Write for details. 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STS., PITTSBURGH 8, PA. 
At your Service: 66 Branch Offices in the United States 


MINE SAFETY APPLIANCES CO. OF CANADA LIMITED 
Toronto, Montreal, Calgary, Winnipeg, Vancouver, New Glasgow, N.S. 


Representatives in Principal Cities in Mexico, Central and South America 


Cable Address: "Minsaf" Pittsburgh 
When you heve a safety problem, M.S.A. is at your service. 


Our job is to help you. 





HAUL MORE TONS | 


AT LESS COST 


Built for tough off-the-highway hauling, Rear-Dump and Bottom-Dump “Eucs” 
have stepped up production and cut hauling costs on hundreds of open pit 
mining and quarry operations. 

Euclids have proved their efficiency and long life in hauling a wide variety of 
materials...coal, ore, rock, overburden and other heavy excavation. Bottom- 
Dumps are powered by diesel engines of 190 to 300 h.p.... loaded speeds up 
to 34.4 m.p.h.... available in 20 to 40-ton capacities. Rear-Dump “Eucs” have 
travel speeds up to 36.3 m.p.h. ... powered by diesel engines of 125 to 400 h.p. 
...range in capacity from 10 to 34 tons. 


Your Euclid Distributor has performance data on jobs similar to yours. Ask him 
for a Euclid hauling cost estimate — there's no cost or obligation. 


The EUCLID ROAD MACHINERY Co. «+ CLEVELAND 17, OHIO 


MOVING EARTH, ROCK, COAL AND ORE 





to your 
Highway representative 
for help in selecting the 
mining equipment best 
suited for your job. These 
factory-trained specialists 
will be glad to give you the 
benefit of the experience 
gained in helping to solve 
the production problems of 
many leading strip and 


deep mine operators. 


; ‘EQUIPMENT 
COMPANY 


6465 Hamilton Ave. © Pittsburgh, Pa. 


ALLIS-CHALMERS « THOR ¢ BAKER ¢ GAR WOOD 
HOUGH e MASTER « JAEGER «© WAYNE CRANE 
GENERAL MOTORS DIESEL ENGINES ¢ ERIE BINS 


LIMA SHOVELS, CRANES, DRAGLINES 





